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FINAL REPORT 

OX THE 

SETTLEMENT OF THE BHA.RATPUR STATE. . 

aK[.AuFTBR, I. 


1. Tbe history of previous nsscssnicnts and the circumstances ■which led 
Prcparaiion for the up to Ihis — the first Regular Settlement of the Bharatpur 

ectticmpBi. State — ^liave been mentioned in detail in the introduction to 

my Report of 1898 on the northern Tahsils, and will be further noticed in the 
course of the present report. The operations now brought to a close may 
be said to have begun on 5th November 1896, when Mr. E. G. Colvin, O.S., took 
up the office of Settlement Commissioner of the Alwar and Bharatpur States. 
In the ensuing cold weather he started the preparation of the preliminary 
record in the four nortliern tahsils. Under the instnictions of the Government 
of India, the local Patwari and Kanungo agency was utilised as far as possible. 
A small supervising estabh'shment of two Sadar Munsarims and sixteen Munsarims 
was imported from Bengal and the INorth-West Provinces, and this was placed 
under the immediate control of Jlr. A. H. Pystor, who had been engaged on 
survey settlement work in Bihar and Orissa, and was appointed as Mr. 

Colvin’s Assistant in January 1897. 

« 

2. During the cold weather of 1896-97 the old maps were brought 
Pro^wMincoWTrcMiier up to date in 381 out of the 479 ullages in the northern 

of 1800-07. tahsils, and the field books or Jehasras were generally 

written up. The progress made is shown in Mr. Colvin's letter No. 299-C., 
dated 28th April 1897, an enclosure to the Agent to the Governor-General’s 
letter No. 1955-G., dated loth May 1897, to the Government of India. 

During the hot weather the Patwaris were collected at head-quarters 
for the completion of the Icliasras and the correction of areas, those shown 
in the maps of 1889*90 being compared with those obtained by extraction with 
the higlia comb. An attempt was also made to prepare khalannis and genea- 
logical trees — .a work which shqnld have preceded rather than followed the 
preparation of the Jehasras ; but owing to the ignorance of the Patwaris and 
the inadequacy or inefficiency of the supervising establishment — most of whom 
were drawn from Bengal settlements, and were therefore unable to understand 
the systems of tenure prevailing and the forms of record required in the village 
communities of Nortliem India — ^little progress was made in this direction ; and 
the work, which was of a preliminaiy nature, had to be done over again in 
the following cold weather. 

At the end of April 1897 Sir. Colvin was appointed Political fAgent, 
Eastern States, Rajputana, but maintained a general control over the settlement 
till his transfer to Baluchistan in INovember. 

3. On 9th July 1897 I took immediate charge of the operations. In 
Pro/TBimme of work consultatioH with Mr. Colvin, it was decided in the cold 

‘^°pted. weather of 1897-98 to complete and attest the imperfect 

preliminary record of the four northern, tahsils,' and at the same time to bring 
under settlement the four central tahsils, A set of Patwari rules, drafted by 
Mr. Colvin, was finally passed and issued and new rules for the • preparation 
and attestation of the record were framed. It was further decided to abandon 
the system of making a rough preliminary record in one year, correcting and 
attesting it in the next, and to push on the preparation and attestation of the 
record simultaneously. 
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•i. To carry out this programme a considerable increase of establishment 
Increa»6 of cstaWish- -K-as required. Many of the Bengal and Hindustani Munsa. 
mont. rims, who had been hurriedly got together, wore quite 

unequal to the task of preparing tho record on the lines required ; and with- 
out sufficient direction and supervision this work could not bo carried out 
by the Patwaris. Those men therefore had to bo got rid of ; and ns tho 
systems of tenure are similar to those of tho Punjab, and the Government 
of India had suggested that the settlement .be earried out after tho Punjab 
model, I endeavoured to fill their places by borrowing selected settlement- 
trained Patwaris' and Kanungos from Punjab districts or settlements. 
The good offices of tho Deputy Commissioners of Hissar and Lahore 
and of tho Settlement Officers of Montgomery and Dora Ghazi Khan enabled 
me to do this. The Patwaris wore generally appointed Munsarims on 
Bs. 20 to Rs. 30 per mensem ; tho Kanungos as Sadar Munsarims on Rs. 40 
to Rs. 60. 


These men have in nearly all cases been given two or three years* 
leave from their own districts, so that, if their services were not required at tho 
close of settlement, they could fall back upon their substantive appointments. 
In the twelve tahsils under settlement, 13 Sadar iMunsariins and about 70 
Munsarims were employed, of whom .over half were men trained in Punjiab 
settlements. These men were the backbone of the settlement and have generally 
done excellent work. I can safely assert that withont them it would have 
been impossible to cany on the operations with accuracy or dispatch. 

Ho Amins have been made use of jin preparing the record. Tliis has 
been done entirely by the local Patwaris, assisted and controlled by tho Mun- 
sarims. As the Patwaris wore generally ignorant of Urdu, a special staff of 
Mobarrirs — ^from 10 to 20 in each tahsil — ^was employed for.the preparation of 
the State copy of the record in Urdu. 

* 

5. As settlement operations extended, it was found necessary to also 
incrc .,0 in *apcrvirfns Strengthen tho Supervising agency. Mr. Pyster, though 
RBcnoy and formation of an excellent Survey Officer and possessing a good know- 
ledge of records, knew little about assessment, and could not 
be expected to superrise the work of twelve tahsils. Tliese were therefore dirid- 
ed into three circles. The Dig circle — including tho five tahsils of Kama, Dig, 
Kumher, Akheygarh, and Bhusawar — was put in charge of jMunshi Hirn Singh, 
an experienced Settlement Tahsildar from the Pnn jah, whoso sen-ices on an initial 
salary of Rs. 200 per mensem were obtained through the Goveriunent of India. 

- The Gopalgarh circle— including the four tahsils of Pahari, Gopalgarh, Bharatpur, 
and Hagar — was put under hlunshi Mahmud Hosain, the State Deputy Collec- 
tor, who had considerable experience of settlement work in Punjah districts 
and in JhaUawar. The three southern tahsils of Ruphas, Oochain, and Biyana 
were put under Mr. Pyster, who also exei’oisetl a general control over tho 
central office at Bharatpur, including accounts, tracing e.stahlislmicnt, survey 
equipment, stationery, etc. 


6. In the Introduction to the Report of 1898 I explainetl tho lines on 
Programmo of wort wluoh I pi'oposed to caiTy on tlio settleiiiont, gave a rourii 
forecast of tho prohablo results of re-nsses.smcnt, and sketch- 
ed the programme of work. There wore then twelve tahsils in tho State, and my 

proposal was to frame proposals for and ro-assoss . the four northern tahsils 

Gopalgarh, Paliari, Kama, and Dig — ^in the hot weather and autumn of 1898 ; 
the four central tahsils— Kagav, Kumher, Akheysarh, and Blmmtpur— in the 
corresponding period of 1899 ; and the four southera tahsils— Ruphas, Oochain, 
Biyana, and Bhusawar — in the corresponding period of 1900, thus closing the 
operations — unless delayed hy unforeseen contingencies — ^in the spring of 1901. 
I am happy to say that in Bharatpur, as in Alwar, I have been able to 
carry out my. programme almost to tho letter. The only departure from it had' 
assessments of the four northern tahsils, though completed 
to the bad harvests in 1898-99, brought into working 
till the antunin of 1899, at the same time as those of the central tahsils The 
progress made m re-assnssmcnt has been fully reported in ray printed Reports 
of 1898, 1899, and 1900, dealing respectively with the assessments of the 



nortliern, central, and southern tahsUs, wliile the action taken towards (1) 
preparing a complete rocord-of -rights for the first time, (2) reorganising the 
I?ntwari and Kammgo agency so as to ensure that the record is kept up to date 
after the settlement has lieen completed, is described in the annual reports 
submitted to the Political Agent and Council. These reports may he referred 
to for any points which may hare escaped my memory in this liurried attempt 
to give a succinct and connected account of the operations as a whole. All 
branches of the work have now been disposed of completely, except that (1) 
a considerable number of mafi cases are still pending, which will, I hope, he 
disposed of by the State Council ; (2) a Eevenue Manual or set of rules for 
the future working of the revenue administration is under preparation ; hut 
this will, I hope, ho completed by 1st April and sent to the Political Agent 
and Council for approval. 

7. This report is primarily intended to he a description of the settle- 
oiijcct r.nii coni-:nts of mcnt Operations and their results, hut I shall also endea- 
Uic present report. vour to touch On all poiuts in the Revenue administration 

wliich will require the special vigilance of the Dai’har hereafter. As in my 
Alwar Report, the subject is dealt ’ivith under the following heads, to each of 
which a separate chapter is devoted : — ; 

I. — Introductory and descriptive. 

IT. — Political and Revenue history. 

III. — Survey and Records. 

IV. — Principles and procedure in re-assessment. 

V. — Results of re-assessment. 

VI. — Distribution of the assessment o%'er holdings. 

. ATI. — Revenue assignments. 

VIII. — Miscellaneous — 

(fll landlord and tenant; 

{bS Jamhardari system; 

(cl other matters ; ' 

(d) incoine and expenditure of the settlement. 


Of these, I, II, IV and V have been discussed in detail in the assessment 
report for each tahsil or group of tahsils, and I shaU therefore confine myself to 
a brief survey of the rosxdts for the State as a whole. The remaining subjects 
have been also incidentally dealt with in the assessment and annual reports, 
and I shaR aim at giving a more comprehensive explanation of them. As I 
have only ten days at my disposal, any omissions or imperfections wiU, I trust, 
ho treaty with indulgence. ' . 

/ v/o. The .Tat State of Bharatpur is situated in the extreme north-east of 
^Bricf dc-'ctipiion of tiio the Rajputaua Agency; and is bounded on the north by 
Biiaratpnr Eute. tljg Guvgaon district of the Piuijab, on the east by the 

Mattra and Agra Districts of the Iforth-West Provinces, on the south by the 
Rajputana States of Jaipur and Karaoli and the Jat State of Dholpur, on the 
south-west by .laipur, and on the west by the Rajput State of Alwar. It lies 
between latitudes 2G<» 43" and 27o .50" and longitudes 70 » -54" and 77 » 59". 
The greatest length is 76 and the greatest breadth 48 miles, while the total area, 
according to the revenue survey of 1855 — 58, is 1,974’07 square miles, and by 
the village maps 1,993 square miles. The local standard of measm-ement is the 
liigha, which is equal to § of an acre, and aU the assessment statistics are based 
on that standard. Since the revenue survey the area may have varied slightly 
owing to exchange of five Bharatpur villages with five Alwar villages in 1885. 
In shape Bharatpur is a very iiTegular quadrilateral, narrowing from south to 
north, with spurs projecting out into Alwar on the west, Dholpur on the south, 
and Agi’a on the east.' There are also some isolated villages in the Agra and 
ilattra districts. 


9. The State is dirided into the two Nieamals or districts of Dig and 
' Administretivo and on- Bliaratpur, — roughly northern and southern,— each con- 
tarai divisions. taiuing six tahsils, but for assessment purposes it is more 

convenient to follow the natural geographical division, which is as follows : — 


Northern — Gopalgarh,- Pahari, Kama, and Dig. 
Central — ^Kagar, Akheygarh, Kumlier, and Bharatpur. 
Southern — Bhusawar, Biyana, Oochain, and Rupbas. 
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There were formerly fourteen tahsils, but the number was reduced to twelve 
some years ago by the inclusion of Weir in Bhusawar, wliich also contains the 
jagir of BoBabgarh, and of Uudnwal in Oochain. During the settlement the 
Gopalgarh and Oochain tabsils have been dismembered — ^the former being divided 
among Nagar and Pahari, the latter among Rupbos and Akhoygarh. Several 
other minor changes have also been made to rectify tahsil bound*aries; the head- 
quarters of the Bhusawar tahsil have been changed to Weir ; and there are now 
only ten tahsils, which may be thus classified — 


Northern — Nagar, Pahari, Kama, and Dig. 

Central— Akheygarh, Kumher, and Bharatpur. 
Southern— Bhusawar (now Weir), Biyana, and Kupbas. 


The assessment reports follow tho old division into twelve: this renoi-t 

iato fan faUsil,. Heneo it Im bo»„ toSt Si 

the statetu» to make them apphcable to present conditions. The central tahsils 
are level, the northern are to some extent, and the southern nnncjJji w 
diversified by hills. All parts are liable to sudden inundSkms Ifrom 
nvers. ®i«., the Ruparel from Alwar, and the Bonganga S its tribSnS 
Gambhir and Kakund— from Jaipur, running east towards the Jnmnjf 
hes the main difference between Bharatpur and the adioining British 
of Gurgaon, Agra, and Mattra, with winch, as regards soil clfmat?n^?i5’ i® 
toal conditions, it has much more in common than with nnv 
Bajputana. except perhaps Alwar. The general aspect £ that Sf 
aUuvial ptoin fairly wooW and cultivald. w£h XchJi Mis 
My and broken distncb on the south, and low narrow mnir/>.j nn eJS ® 

the western and north-eastern frontier. The highest eleSfoL 


Alipur in Dig 1,357 feet (above sea level) ; 
Chapra in Pahari 1,222 feet ; 

Damdama in Biyana 1,222 feot; 

Easiya between Dig and Naga 1,005 feet. 


10 . 


The State is exceptionally well served in the matter of /.Amr.,, • 

Cmmunication,. central tahsils of AkhoygiJh and BlSiur 

are intersected hy the Bandikni Aa™ -n" funmtpur 
Eajputana-Malwa Railway, which traverses the State B^mnch of the 

distance of nearly 40 miles, and has four railwax' Jn?* ”■ 

Akheygarh, Heylak in Kumher, and Bharatpur and Bhamtpur 

There are besides — ^ ' 


(31 


ronds; 

173 ” ai!d imrtlv 

173 „ 3rd „ roftds aligned sm-fneo twpts; ^ “ 


, » „ iwuB ujignctt snrlnco trap] 

and the mileage of (1) and (2) is being steadily increased. 

11. Details of the total and cultivated area of each tahsil W r \ 
^pding statistics of area year of Settlement 0 897-98 in tha ii, , W the 

and population in 1901 : “ (toinier and as now fixed), 


'* UltiuMfpur forms part of tlio nlluviiit bnsin of tlio (Jinif'iH iiiul Jiiinim, cniificquoiilly 
llic (ijival mojorily of flio ovpo'iod roulss iiro iilliiviiil, coiiHistinp; of 
' • modern nlliiviiil di’podt wiMi blown wliieh I lio wind carries 

from <h(* dt'<>'rt of Ibijpntana, iind oronsionuUy forniH into mounds on the l(!<'w:ird of some 
Jiattirn! iiu'ipniHly in llii' >.nrf.»co. ft mi^bl bo said of tin* ffroalcr part of Hlmratpiir wimt 
Kidiu'V Smilli raid of Holland ; 'll is tlio plnco of (‘lorniil pniiislinicnt of B(>olo;,dsls, nil 
mild mulno'lono by rnbstitntini' *• cliiy '* for"innd”’. Tlio Goil is of considernblo 
depth, tlioii!*}) the hii'fii* is rhnllow, owinp to (bo iiiiporfort syslom of ti]lii;>o, and Jms 
alirnialion'i of lliiii stmta of sand nnd s»iidy iinpormcabli; clay, nnd bnnontli nrn iinciont 
r.ilnviid dopo'-its with fri-.h-wntor rlndls of tho j/inf/nvo, nnd ocoMsioimlly knnltur (nodnlar 
m.i'-M-s of impinv ralriiii' rarbonalo) and <day, shale nnd bit. ‘rile. 

‘‘Tin' Vindiiyans nccnr in thn ranj;.! wliicb runs from J’alchpnr .Siliri towards 
^ ^ Ifindnnn. The rant;o belnntr'i to the Upper Vindhyan division, 

1 .; II. nnd two of its ■.nb-divisions — |||i> Dhiinver nnd Itiwa — arc rc-jiro- 
fi '.ilcd, tli" former eMonsivoly. 

*'TIie main tvir.fie is formed of l?pper lllinwvi'r.s, coiisisliii/' almost piitiroly of .saiid- 
ftono of various texture nnd rnloiir, vnryitj;' from a very fine rod; to almost coiifflomu- 
r.it-'. Th" prevniiini; colour is bride-red, with while ■pots or streaks, somotimos green 
Mid ydlowi'h _ wliite, n;enrrin;r 'ometinies in nlfer.-mto beds of co'nsidanilde thiekness. 
The ridge, wbidi rnni parallel with, nnd to the wc'l of, the above rniigo in pargnnn 
limlawnl, i< prob.'ibly formed of Iliwa ; Ibis appear.- likely both from (ho ehnrncter of the 
stoti" nnd the dip of the «!ra(.a— the genend eharaelori'lici of the Itiwn being co.irse 
>.Teyj‘h white, while ihoM' of Itimiiver are fine red, speekl.-d or streaked witli white. 
In •■ome places (he<e dilTerence-; are well marked; in others they merge into each 
i‘‘.her. The ridg--* eonsi^ts of i.andstonc in nins'-ivo sfrat.a nnd fnl.se-bcddcd fl.ag.s, 
ii'iudly hnril nnd C'imp.iet, orrasioimlly vitrified, nnd reddish or yellowj‘.«h in colour. In 
fome place’, thie.k >hiily bed-, mostly r|n.arlK or ..-ile.v, but .sometimes day, arc found, 
is-ime fcpeeiini.'ns of the ! .vtid''to!i<! njiproaeb to conglomerate, (ho pebbles being quart;: 
f r red jasper and the inatriv jiiirjdc. Otber specimens are morn like breccia. 

'‘'J’h*' hills west of jliyan.'i, and divided from tho .Sidgirpnhar by tho catchment basin 
of the Gnmbhir river, are foVmed of qnnrir.ite saiidhtono in(cr.s(ratificd with trap nnd 
dmle. AH the hills in the north and we.<t arc of the sanio dmracter, with lime- 
stone, hor.'j'tone, tr.insiti'ju slate, silieions beds, schists, nnd ferrnginon.s conglomcrntc.s. 

hotween parganos 
, ana Alwnr, 
(Clmprn) is 1,222 


"The principal hills ar.' a low ramre forming tho hoiindary hotwet 
I’lhnri and (Jojialgnrh of JJhnritpnr, and Ferozeporo 
«l r.asf'. 20 miles, (he highe.st point of which (Clmpr 

It? genenil dinstlion is from north to south. 


(.S) liui 
feet high 

"The Kalapahnr, in ,\klieyg,arh pargnnn, dose to the Alwnr frontier, contain.s the 
highe.s( Riiwmil in Hhnrntpiir, ns., Alipiir, 1,351 feet high. Tho Sidgirpnhnr range runs 
on tho .south-e.istcrn frontier hettvocn the parp^nns of Ibipba.s and Iliynnn of Bhnrntpur, 
nnd S.arehndi of .Vgm, The general direction is from nortIi-eaR(. to Gonth-?ve.st, nnd tho 
length about ,30 miles ; tho liighc.sl point i.s U.”ora, 817 feet. In it are situated the odo- 
bmted Bansi I’aharpnr stone quarries. Tho range becomes broken in tho nonthcrii part 
of Biyana into irregular brnndic.s, which help to form the di.stricl called the Dang — a tract 
completely broken up with ravines, very difliciiU of access, and covered ?vith jungle — the 
higbest portions forming a plateau. Xort}i>?vc.st and parallel to tlii.s is an interrupted 
range running tliroiigli ItiKiawiil to the sontli of liiyana, ?viiidi by its sonthern c.\tremity 
helps .also to form tlie Dang. 

" TJic other hills in the south comM-st of t?vo broken, irregular riingc.s, running 
generally in a parallel (lircctioii, ?vitli several off.slioots (hrougli the parganns of Weir 
and Biyana from nortb-west to sonth-cast. The highest point is Damdaiua, 1,215 feet. 
These are separated from tlio Sidgii-paliar range by tho Gainbliir river. The old 
fort of Biyana is situated on ono of them. In the north tlioi-o are sovoral groups of dc- 
taciicd hills, wliicli form an interriipled diain in Kainan, Gopalgarh and Dig, terminating 
in Nagar by tho Bnsia peak, 1,059 feet liigh. Between ICaman and Slattrii is another low 
range, which is continued into Dig. Its general direction is from north-oast to soiiht- 
?ve.st, and its greatest elevation at Manpnr, 82C feet, in tho Ufattra district. 

" About threo miles di.st.ant from IHiaratpnr is a rid^o running from north-eas't to 
scnUi-wcst, about tlirco miles long j tho highest point is llladhoni, 71 1 feet high— a 
position w’itii snfiiciont altitude to command tho city with modern artillery. 

" The .State is poor in this respect. Copper is found in Iho hills in Biyana and Weir, 
and llicso miiic.s were svorkod in former times, but given up, as 
.. innij producU. they woro found not to pay for tho working. Iron is also found 

near .lahaj in Biyana, hut tho mines are not ?vorkod. No precious stones arc found. 
Brick-day, kaiikar, otc. abound, but the quarries only require to bo noticed. 
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"The stone from tfie sontli of Blinvatpnr, Isnown gcologicnlly as Upper Bhanvcr 
sandstone, 1ms fnrnislied materials for the most colcbratccl inonu-- 
Bmiaing-stoiic. Moghul dynasty at Agra, Delhi, and Fatchpnr Sikri ; 

it has also supplied Mattra, Dig, Bharatpnr, etc. Tho quarries of Bansi Paharpur in> 
Rnpbas are the most celebrated. Tho stone is of two varieties— one dark red, ijenorally 
speckled with yellowish-white spots ; sometimes the white is in streaks or large irregular 
patches. Tho other is yellowish-white, homogeneous both in colour and texture, and very 
iine-grftined. These varieties are usually found in sepanite quarries. ^ The red variety* is 
inferior for architectural purposes to tho white, owing to tho irregularity of its colouring 
(this defect is evident in the Taj, where the effect is marred in consequence), also to tho 
liability of some specimens to disintegration from tho effects of time, though others retain 
after three hundred years their carving almost as sharp as when fresh from the chisel : 
examples of both may be seen in Akhbar’s palace at Fatchpnr Sikri. The palace of Bcer- 
bal’s daughter is the best specimen of this stone. Tho rod variety is remarkable for per- 
fect parallel lamination, on acco'unt of which, by tho introduction of a scries of wedges, it 
readily splits into suitable flags, which nrcmnclt used for roofs and floors ; but this quality 
diminishes its valno in other respects. 

“ The yellowish-white variety is remarkable for its fineness and uniformity of texture, 
allowing delicate and elaboi-ato work, while, owing to tho thickness of many of the bed 
in wbioh it is found, it can be procured of great size ; it is also uniform in its colour. 
The palaces at Dig, which gro considered some of the most bcantifnl in India, testify to 
the excellence of this stone. The palace, the temple, and other str ucturcs in Bharatpnr 
are also built of it, and the cenotaphs of the Bharatpnr Maharajas at Gohardhau. 

“ Climate may he defined as the snm of tho influences of the snu on thn water and 
soil of a place affecting liealth, and certain conditions of each of 
those factors arc such in Bharatpnr as to affect it nnfaronrahly. 
The chief of these conditions are tho following ; — ^Tlio mean tempcratnvo is shown to be 
very high, especially taking into consideration the considerable annnal fluctnntion, 
and its being subject to undulations. Tho air, with regard to humidity, has a tendency 
to extremes, and is impure from malaria. Tho quality of tho water is generally YCiy 
inferior, containing much saline imparities, principally sodium salts, also those of 
calcium, magnesium, witli occasional iron and silica, and often much organic matter : 
tho solids in a gallon vary’ from 20 to 120 grains. Tho conformation and elevntion 
of the soil are unfavonrahle, it being flat and low, while owing to its mechanical 
stmetare the absorption of heat is great and tho radiation slow, especially ns there is 
little herbage ; and its chemical composition affects the water and produces malaria. 
A considerable area of Bharatpnr exactly represents one typo of n malnrions country— 
a low-lying, alluvial soil, with strata of sandy impormoahle clay, or sand with an imper- 
meable cloy sub-soil, organic impurities, a high temperatnre, and an annual inundation 
when the water neither drains off nor is absorbed. Much improvement is possible by 
drainage and attending to hygfione, tho latter being even more needed where pnlre.^cencc 
is so favoured by the high, temperatnre and hnmidity in and after the rainy season, 
when a great percentage of the population snSers from fevers, which are followed by 
their nsnal train of 'effects in other seasons.” 

IG. The natural features which have most inhnence on agriculture are 
irriBation from natural (1) the liills already described — the dininage from irliich 
aoBicra. fertilises an area of nearly 50,000 bigJias, known as 

saimba barishi, chiefly in the northern tahsils, and (2) the torrential streams 
which have been trained or dammed so as to inundate with more or less regularity 
an area of nearly 300,000 bigbas of cultivation, in which 7'ttbi crops — gram alone, 
or mixed with wheat and barley, oil-seeds, etc., — are generally sown. The land 
usually flooded and actually inundated in the year of attestation has been 
classed as sairaba hal ; that occasionally flooded, but not in the vear of attesta- 
tion, is recorded as sairaba sabika. 

The two great sources of these annual inundations arc — 

(1) the Ruparel from Alwar in the northern tahsil.i ; 

- (2) the Banganga and its tributaries, the Gambhir andKakuud from 
Jaipur, and Karauli, which are of enormous benefit to- the three 
southern tahsils, as well as to Bharatpnr and part of Akheygarb. 

The only tahsil which benefits from neither source is Kumher, which 
has practically no sairaba oultirntion. 

Bharatpnr is thus in the fortunate position of derivino- innnense 
advantages from the inundations of streams, the catchment areas of which lie 
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cliiefly in other States, Tlie position is a delicate one, and the admitted vested 
rights of 33baratpur in both tlie Riiparel and the Banganga have been the 
subject of long and acute controversy -n'ith Alwar and Jaipur respectively. 
Tlic history of these discussions has been given at length in my assessment 
reports, -which should be referred to for details. Both streams are dependent 
on the rains for tlieir supply. 


17. The Rnparcl has an excellent catchment of nearly 500 square miles 

Tin arei irri aiion in Alwar. It is fcd by Springs at its source “and here- and 

npan. irrign lo . there .along its course, but t!ie flow is inconsiderable, except 

during and for some time after the monsoon rains, and in places it dries up alto- 
gether during the rainless months. Alwar and Bhai*atpur are supposed to shai’e 
equally in the irrigation ; but it has been finally ruled that Alwar should receive 
its cquiTOlent from (1) the Silisorh land near Alwar city, which intercepts 
part of the catchment drainage, and (2) the right to erect temporary dams in the 
stream during the eight rainless montlis (10th October to 9th June) ; while 
Bharafpur has the right to the unrestricted flow duiing the monsoon period 
(10th Juno to 9th October) in each year. The area inundated in Bharatpur varies 
from 50,000 to 80,000 higlins annually, according to the rainfall in the Alwar 
hills. The floods arc distributed by the great Si&i land in the Nagar tahsil — 
1 -1' miles long — and a number of subsidiary retaining and distributing works. 
The Nagar tahsil and the south of Pahariare chiefly benefited, but if the floods 
arc exceptionally high the}' penetrate by' an old channel to the north .of 
Pahari and to Kama, and by a. more recent channel through the Kakra land 
to Dig cit}', whence a c.anal was cut by Lieut. Home, Jl. B., in 1866-67, to 
bring them through Kumher to the lloti jhil land near Bharatpur city. 

18. The Bang.anga is in flow only during the monsoon months. Before 
.... reaching Bharatapur it has a catchment area of 1,466 square 

atiganga imga ion. milos — 401 in Alwar and 1,065 in Jaipur — chiefly -in hilly 

country. Tliis does not include the catchment area of 324 miles west of the 
Ramgarh dam in Jaipur, which that State was allowed to utilise in 1897, on 
the distinct understanding however that Bharatpur should be entitled to sub- 
mit to the final arbitration of the Agent to the Governor-General its claims to 
compensation for damage (if any) actually caused by the work. The dam has, 
I believe, now been constructed, and its effect on the Banganga floods in 
Bharatpur should be carefully watched, as the latter State is now in a position 
to utilise all the Banganga supply. 

The Banganga floods were formerly, owing to the neglect of the old 
’irrigation works by the late ilaharnja, the cause of widespread ruin and 
agricultnral depression, not only along the course of the stream in Bharatpur, 
but also further west in the Agra district ; and the remonstrances of the Govern- 
mentof the North-'W'estern Provinces led to the appointment of Mr. J. A. 
Devenish as Executive Engineer in 1893, with the primary object of controlling 
them. Since then there have been no further complaints of damage from Agra, 
chiefly because the irrigation works undertaken for the proper distribution of 
the floods have caused them to be freely utilised in Bharatpur, and converted 
them from a curse into a ble.ssing. Mr. Devenish writes on this subject : — 

“ The conditions now are.tlint wc nse nearly all, if not all, of the floods of the 
Banganga river. It is possible that in an exceptionally heavy flood a small proportion of 
the water finds its way beyond the Bharatpur borders. We nse certainly all the water of 
moderate and light floods for irrig;itio i. This use of the water has been effected by the 
restoration of old works and by the construction of new channels and tanks.’' 

In 1898-99 about 60,000 liglias were irngated by such works from the 
Banganga alone. In the present year, owing to the action taken for breaking 
up the large areas of Land that had become waste owing to water-logging and 
the ravages, of the wild cattle, that area bas been considerably increased. When 
the projects now under construction are completed, if sufficient funds are allotted 
for the work and the active co-operation ofthe Revenue authorities insisted on, 
the Banganga floods should irrigate from 100,000 to 126,000 liglias or 40,000 to 
60,000 acres of excellent cultivation, in average years and will become the most 
valuable asset the State possesses. 
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TheUuparel floods are very fertilising, as they never leave deposits of ^nd, 
and the land renews its vigour every year and requires no manure. The Bart* 
ean<Ta floods, on the other hand, contain sand in deposit, -winch is often discharged 
close to the channel, and in the past threw considerable areas out of cultivation. 
The damage from this source has ho-wever been much reduced since the inun- 
dations have been brought under control. 

19. After the Biuparel and Banganga the most important stream is the 

Gambhir O^ara. 8 of Eeport on Southern Tahsils), which 
ThoKiambhit stream. enters Biyaua on the south-west from' Jaipur, receives the 
drainao’c of several nalas from the Biyana and Kuphas hills, and runs nortli- 
• east for a distance of 35 miles to Karka in Ruphas, where it ‘formerly united 
with an old channel of the Banganga ; but this channel no longer carries any of 
the Banganga floods, which are tapped further west for irrigation. From Karka 
the Gambliir has a further coarse of 25 miles due east through the State before it 
enters Agra. The Gambhir floods are not so extensive as those of.the Banganga, 
hnt they are fertilising and very beneficial. 

Beyond two outs at Bakoli and Balwagaon to fill some^ dams in the 
Ruphas talisil, there are as yet no irrigation works on the Gambliir. I helievo 
however the Executive Engineer has his eye on a suitable site for a large dam 
close to Biyana. 

20. The Kakund stream from Karaoli is, or rather was, the chief ajBfluent 
Kakuna atteam and the of the Gambhir. It is DOW most effectively dammed by the 

Barcta band. great Bareta band in Biy'ana (para. 9 of Report on Southern 

Tahsils), which has recently been completed at a cosfof 2 J lakhs, and in 1899-1900 
irrigated over 10,000 bighas in Biyana and Ruphas, chiefly through the sluices, 
lu 1899 the dam filled up to escape level — 45 feet above the bed — aud the area 
submerged was 5 square miles witii a cubic content of 1,500 million cubic feet. 

■^od the channels are complete and the irrigation developed the area 
should expand to 25,000 bighas in a normal year. Nearly all this area will ho 
in-igated 'ey means of ducts from the reservoir, and the following crop rates 
have recently been fixed, which are exclusive of the land revenue assessed ; — 


Khnrif crops per higha. 

1 Rabi crops per blgha. 

Sngaroanp, Rs. 2-8-0. 

Maize, codon and zhm, Rs. 2. 

Jawor, bajra and other kharif crops, Re. 1. 

Oplom, Rs. 2-8-0. 

"Wheat, barley and zira, Rs. 2, 

Wheat and barley, mixed with gram. Re. 1-8-0. 
Gram, alone. Re. I, 


u uuio bucxuuu li'uui me uununeis nas aireauy neen assessed at 

chajd rates, only half the above water-rates should be charged. 

21. lam unable to find space in this report for reference to the many irri- 
iinportanoo of maintain, gation works wLioh have been consti'uoted or restored by tho 
log tho irrigation system. Exeoiitive Engineer since 1895. They Lave been noticed in 

tho various assessment reports, and I understand that a compi'ehensivc account 
of them has lately been prepared by Mr. Dovenish, -which should be separately 
printed. IFere it not for these works the land revenue would have had to be 
reduced at least in the southern tahsils in the present settlement instead of being 
substantially enhanced; and as tho remarks I made in reporting on the 
assessments of the southern tahsils are applicable to the State generally I 
reprodneo them bore : — ■ 

“ One of the most important questions of revenue administration in these tahsils is 

Tmporiaaco of irrigation « * j j!*® “'‘•.'gation system for controlling 

YrorkK in Bharaipar. ftnu distributing, in & TUTinncr buneficiul to tho cultivators, tlio floods 

Banganga, Kakund, Gambbir and other torrential streams 
by means of tho great system ot irrigation dams, reservoirs, and canals which have been 
rostored,e3;tondea, or newly constructed with remarkable success within the last 5 years 

Devonish. On these works the prosperity of those 
tahsils largely depends, and any relaxation of the system of continuous supervision and 
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development will at onco react on the land rovcniio rcaliBations. For this purpose the 
Stole will always need the services of a thoroa;;hly competent Engineer with special 
knowledge of canal and 'dam irrigation. Ecsidcs securing the payment of the land 
revenue now asscssedj there is also ample scope for developing the direct income from 
water-rates. 


“In the prc'cnt assessment I’li.-ivc noted for each estate whether tho water-rate for 
irrigation from .State, works is included in or excluded from tho /ama. In many of tho 
larger works — sncli ns the Enretn bnnd, the Laipnra band, and the canals from Halcyna, 
I’athena, etc., coiislrncted within tho last few years — the water-rate has been excluded and 
will bo levied on tho area nctun1l3‘ inundated and sown from year to year according to tho 
principles explained in para. 1 10 of m3' Report. Even where the water-rate has been 
included in the assessment, 003* apprcci.ablc extension of irrigation beyond the area re- 
corded at settlement will have to pay sepamio water-rates. To work this system and 
maintain and extend the irrigation works a skilled professional agency working in close 
touch with the Ilcvenno Djpirtmeut is absofatol3’ necessary. 


After careful calcniatinn I have come to the conclusion that tho value of this 
irrigation thronghont the .Stutc in the re-assessment now completed is about 5 lakhs per 
annum or ncarl3' one-fourth of tho land-revonne, and from this I trust tho Darbar will 
realise of what vital importance it is to the State and to tho people that the irrigation 
si'stem should be maiiitnincd and judiciousl3' extended, so ns to 3’icld results which will 
justify a further enhancement of the State revenues at next settlement.” 


The nre.'i of sairafia land.s— e.vcluding fiffiraJa barisJii — which are depen- 
dent on tliese iiTigation work.s i.s ne.nrly onc-si.xtli of the total area of cultivation. 
The proportion is nil in Knmher, 5 per cent, or under in Dig, Akhe^^garh and 
Weir, from 10 to 20 per cent, in Kama, Bharat^jur and Bijana, and 30 per cent, 
or more in Pahari, Nagar, and Biipbas.” 

22. The proportion of chahi cultivation in each tahsil and its different 
classes are given in para. 33. It is 10 per cent, or less in 
a 1 eu i« ion. Pjvhari and Nagar, where sairaha- cultivation is highly 

developed, and the well water is often of bad quality or (in the old tahsil of Nagar) 
insufllcicnt in quantity. In Kama and llupbas the proportion is also low — ^from 
10 to 20 per cent. In the former tahsil the water is often brackish and the 
spring level far from the surface ; in great part of the latter tahsil the supply 
is poor and tho quality indifferent. In all the remaining tabsils the chain area 
ranges from sliglitly under one-fourth to a little above one-third of the total 
cultivation, the proportion being highest in Biyana and Weir, where the wells 
are generally sweet. For the wliole State tho chahi area comes to 22'5 per cent, 
or two-ninths of the total, while it pays over 40 per cent, of the revenue demand. 
The classifications of chahi land are : — 


Chahi hal — irrigated in the year of attestation. 

Chahi salika — not irrigated within the year, but irrigable and irrigated 
in recent years. 


Temporary chahi — actually irrigated in tbe year, but from temporary 
sources, e.ff., dkers and dhenklis constructed owing to drought, etc. 

Chahi sairaha, chahi-nahri — lands irrigated from wells, and also by 
natural flooding or by canals. 

The first three classes are found in all tabsils ; tho last two were added 
in the southern tabsils, as the well lands, which have also the advantage of 
natural flooding or canal irrigation are superior in quality. The large propor- 
tion of chahi sabika — i.e., land attached to and commanded by wells, but not 
actually irrigated within tbe year in certain tabsils, especially Pahari, Kama, 
Kumher, Eapbas and Bharatpur— is due to (1) tbe insufficiency of the well water 
owing to the drought of recent years ; or (2) the want of sufficient cattle to 
work the well to its full extent; or (3) the large number of brackish or bitter 
wells, tbe water of which, if constantly applied to the same fields, causes the 
soil to deteriorate, so that the land must often be left fallow or a barani crop 
grown to clear the soil of the saline impurities. 


On tho other hand, where the well water is sweet — as in Akheygarh, 
Biyana, and most of TVeir — double cropping on chahi lands is very common, 
maize, cotton or bajra in the kharif being followed by wheat, barley, or zira 
(cummin) in the rabi. 
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23. The following table shows by percentaps the proportion of sweet.' 
ciMriScaiion of ,.ciu by oUy, brackish, and bitter wells in each tahsil 

qnality of the water. 
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In the year of 'attestation (1897-98 in the northern and central tahsils 
and 1898-99 in the southern) there were 10,368 masonry wells and 4,752 kaclia 
wells at work, while 2,724 masonry wells were left un worked for dnc' reason or 
the other, the chief being — (1) the crops were grown with the aid of the annual 
inundations; (2) the wells had run dry owing to the continued drought; ||3) 
where the well water is very bitter, as in Klumher and parts of Bharatp\ii% half 
of the wells — and this is especially the case with kaclia wells — are worked in 
one year, half in the next, Jamni crops being grown in the alternate years. 

■ Of the masonry wells in actual work, 60 per cent, are sweet and 40 per 
cent, are oily, brackish, or bitter. The number of masonry wells in the throe 
southern tahsils is equal to that in the remaining seven; and as from throe- 
fourths to seven-eighths of the wells are sweet, it is in these tahsils that.wcll cul- 
tivation is most successful. In Kumher, Bharatpur, Big, Pahari, and Nagar the 
majority of the wells are brackish, oily, or bitter. No kharif crops — such as cotton, 
maize, or hajra — are grown on snob wells as a rule, and the rdhi crops, unlo.ss 
aided by good autumn and winter rains, are apt to be inferior. Kaoha wells are 
found in all tahsils, but are most numei'ous in Kumher, Digj Kama, Biyana, 
Bbusawar, and Bharatpur, in whioh from one-third to one-sixth of the chahi area 
is irrigated from this source. They can also be sunk freely in the flooded lands 
of Pahari, Nagar, and Bharatpur ; and though, owing to the moisture in the 
subsoil, they do not last for more than a few years under such conditions, they 
are a most valuable resource in years of drought. 

24. The average depth to the spring-level and of the water, as well as 
Spring level Bud area the average area irrigated per lao or' well- wheel, are shown 
irrigated per lao. in following table : — 


- 
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Depth 

Area iiTi- 
gnted per lao 
in highas. 
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TIiO’p fiiiurp*! nvp for (lie yonrj* 1807*03 aiifl lR!l3-nO; l)iit in flio 
•Iniiicrht. of IROIMOO ) tliorr wap n sliil fnrllier contraction in the walcr-siipj)!/' 
("Si'p App*'SPniiMit Il-*p »rf- of (Jontral ami Soiitliern TiiIipIIs), wiiiclt in Alilmyj'arli, 
ll'iph.ip ami WVir throw a consitltT.iltlt; luifiilmr of wells oufc of workinj'. 'J’lic 
f.ivijnnitili' rains of llie last year ami flio ro.slorafion of the dams in Kaphas 
ami Weir— .m the niainf'‘n:im’o of which the supply of well water dojmmis in 
ti; »ny vil!a''i*'— -iias caiis -d some imj)rt»vi!nient, hat a few years of good steady 
rainfall are iifi-dml t > ro.siore the vrater*snj»ply to the normal. 


T!i(‘ an' i irri.Titeil prr Inn varies from I to 7.1 acres, according to watcr- 
ojpply and oilum e<>mliiio:is, am) for the wholn .Slate avcrage.s 0 jicre-s. The 
.ali.'vo figntv-: r.date to ma'-mry wells. Jn hirhn wells, which depend I'.athor on 
sarf.tee and .piih'oil drain.ig<* than on .sutiferrancan spring.s, the wafer level i.s 
{reie r.illy nearer the .‘•nrf.ice. Iml. tin* .supply i.s more .scanty and iho irrig.ating 
power ji.'r /«-> or woll-whcel is only from one-lialf to two-third.s of that on & 
in.t.pjnrv well. 


Do. For details as to the incro.a.se or decrease in wells within the last 
a-. J .!»-r'ii.’in I -'ll yi'.tr.s. — j.r., .'•ince the incomplete settlement of ISOO — 
I jnay refer to tlie as.<es.sment report.?. 

7*he geneml r.^snlf is — (1) there has been a .slight incrca.=o in the number 
of nnsanry well.s, hut (jwing to tiic drought the irrigating capacity of the wells 
has much reluoed, !iiid the salin ' qiialilios of the hitter or hracki.sh welLs 
aggr.iv.it e l. Hence there has he,;n a conlr.ictioa in tlio area .so irrigated, and about 
2'' per cent, of the nnsonry wells are temporarily out of work. (2) On the 
nllii-r hand, the drought gave a great siiinulits to the .sinking of l-fichn wells and 
fe iiinr.iry ///i-vj? .ami >Vn'ii’:ih wherever comlilions of soil and water allowed of 
th‘dr construction. The number of .such wells and the area irrigated from them 
lias risen coTisidcr.ihly in certain tah.sils. But (.‘1) thi.s re.sonrcc l).ns not made 
giitv! tin* contra.'.’ii(iK of the irrigation from masoniT wcll.«, and in nearly all 
tah'ils the total area at this rot flemcnt and the area .acinrilly irrigated 

avithia tlm year .show an ajiprccialile falling off. Given normal niinfall, average 
years, and an ••.Tjcient maintonaiico of flie irrigation dams, an improvement in 
the watcr-.snpply ami an increase in the area irrig.iled may bo counted upon^ ns 
1!jc number of wells is e.'cislence in now greater tliau before. 


2<3, The .Sbato by pursuing a Hbcnil and judicious policy in the matter of 
„ . . , f . takur.i can contribute materially towards tlii.s rc.snlt. In 

•a<»Ti pr.v I 1 . clone .siiliicieiit in this 

tbe following tigiire.s, showing the advances 
prove : — 


as 


.snilicient in 
for wells since 


rc.spocr, 

18<J0-9J, 



Advanced, j 

1 

m 

Arrears. 

Uortlimi t.-iliiils 


17, cot 

1 

13,150 

4,51t 

Central t.ali.sila 

»«» 

SG,0-11 

22,777 

3.201 

Soalhera taLsUs 


4."., 313 

39, CSC 

5,057 

Total ... 


89,043 

75,01.3 

13,435 

i 


The average is about Jls. 10,000 per annum. TJio results have been most 
siicccissful in the .southern tnlisils, where no less than 151 new wells Lave been 
sunk and 05 repaired with the aid of faA’aoi, while 10 are under construction. 
These figures do not include the advances made in last year’s famine. But 
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tl)rou®^liout tlie State geacrally tlie toJcnvi systoin lias not boon n oi'lcod as 
' nomarks oa iho tatovi fl'cely as it should. In this respect Bharatpur might well 
Fjstom. borrow a leaf from Alwar, where a liberal and judicious - 

takaoi expenditure within the last thirty years has contributed imtnonscly 
to the prosperity of the State and the improvement of its revenues, and where 
this year alone a lakh of rupees is devoted to the purpose. The lakaci advances 
- in Bharatpur are given free of interest, but hitherto have not been popular with 
the people, (1) because there is often uncertainty whether the money may not be 
thi;own away owing to the well water turning out bitter, and (2) the system of 
realisation has been harsh, the first instalment being recovered from the harvest 
in which the a dvauce is given. ' The State has now made an important concession 
in the latter respect, as under the new rules the realisation will not begin for ono 
and a half years after the advance has been made and will be spread over a period 
of three years or six harvests. These changes will, it is hoped, make the system 
more popular, and if at the same time a substantial sum of takavi is allotted in 
each year’s budget, distributed over tahsils according to the circumstances of 
each, and the Tahsildars made responsible for utilising these grants to the best 
advantage, a steady increase in wells and in the chain area may bo counted upon. 
Statistics of the different kinds of wells in use, viz ., — 

(1) Masonry — made of atone or brick cemented with mortar j - 

(2) Patiraura — made of loose stone locally quarried and rough! y dressed, but, 

withpnt mortar or cement j 

(3) Kacha-pakhit — ^wbicb have a masonry lining of from 10 to 20 feet from tho 

movitb i _ . , 

(-1) Kttcha — wbicb have no stone or masonry work, "and can only be sank whero 

• ' ■ tbe subsoil is firm, — ' 

have been given in iho asses'smept reports. The cost of a masonry well ranges 
from Rs. 300 to Rs. 1,200, according to the depth and the nature of the subsoil. 
A kacha well costs from Rs. 3.0 to Rs. 100, and may last from two years to 
twenty. - . 

2?. No less than 58‘o per cent, qf the cultivated area is iar.anl, — i.c., 
directly dependent on the rainfall, — ^while the success of 
, *““■ the p//aAi and spireJa crops also depends largely on the 

rainfall being sufficient to replenish the wells, fill the tanks, and inundate the" 
sairaha lands sufficiently to enable rahi crops to be sown. Tlie rainfall statistics, 
which are available only from 1886, have been discussed in the assessment 
reports. Rain-gauges are raainlniiied in each tahsil at the local dispoiisiiry, and 
the results are recorded by the Hospital Assistants. For Nagar I conld get "no 
data, and tqok the moan of the tahsils of Gopalgarh in Bharatpur and Govindo-arh 
in Alwar, For Kumhor the figures were obviously wrong, and I took the mem of 
Dig and Bharatpur, which are respectively 10 miles due north and south. In 
■\7eir there are gaitges at AVeir and Bliiisawar, and there also I took the mean. 
The following table shows the annual and average fall for the fourteen 
years, 1886-87 to 1899-1900, and I have also shown the fall for the presenk 
year 1900-1901 : — ■ \ ■ 
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Tims tlie ayerage fov tlie wl\ole State for tlie period of fourteen years is 
25 03 inolies. Taking the normal rainfall as befcu’een 20 and 30 inches, we find . 
that in four years— 1887-88, 1891-92, 1892-93, and l894-95-the rainfall was 
abnormally heavy, and in three years -1895-96, 1896-97, and 1899-1900 it has 
been abnormally light. The defioieney has been particularly marked m the 
last five years, but the present year (1900-1901) shows an improvement which, 
it is to be hoped, marks the beginning of a favourable cycle. 


Tlie variations between the different stations on an average of years are 
not considerable, thongli from year to year the 3 ' are* often very marked. 
Generally speaking, the eastern tahsils, — Kama, Dig, Kumhev and Bharatpur, — 
which are nearer the Jamna-Ganges Valle 3 ' and more open to the influence of the 
monsoon current from the Ba 3 ' of Bengal, have a better rainfall than the westeim 
tahsils — ^Akhe 3 *gar!i and Kagar — adjoining Alwar. But local topographical con- 
ditions, e.g., the hills in the northern and southern tahsils, have also consider- 
able influence, and often account for abnormally heavy falls, «.</., over 40 inches 
in Biyana and Kama in 1892-93. On the whole, the r.-iinfall approximates very 
closely' to that of the adjoining Agra and Mattra districts, the averages of 
which are— Agra Observatory, "29 12; Fatehpur Sikri, 2o-S2; ilattra, 26-45 
inches ; and the State may be said to enjoy a good and fairly regular rainfall, 
winch renders it more secure against famine and 5carcit3' than most parts of 
Ilajputaiia. ‘ 

28. Over 90 per cent, of the rainfall is registered within the si.x months, 
Unccrtaiiifj-oCtbewiutcr — April to September inclusive, — and the average in the 
no'"'- six cold- weather months is only about 2 inches. For the 

rnif crop the really beneficial rain is that of December, Jjmuary, and February 
(rain in ilarch being injurious), and the average cf these montlis is - less than 
one inch in the southern tahsils, in the central and northern from 1-|- to inches. 
Even this meagre araoiint is very nncorbain, and in thi-ee out of the Inst five 
years-it has tailed completely with most disastrons i-esnlts to the ' sairada and 
iaraiii crops. Hence, though the barani lands throughont the State ai’C 
generally well adapted for spring crops — ^gram, oilseeds, etc.-^tbo 

nncortainty of the winter, as compared with the monsoon rains, makes the 
autumn crops move popnlnr and certain. 'NT'hen, however, late autnmn rains 
enable the land to be sown for the rabi, and these are’ followed b 3 ' good winter 
rains, an enormous area — some of it Imving been already cropped in the kltarif 
— is pnt under spring crops. Thus in the present rabi there are over 409,000 
biijhns of sairaba and barani crops, while last year the area was not more than 
lOOjOOO biglias. 


29. The sub-divisions of cliahi into (1) rJiahi Jial, (21 rhnhi sabika, (3) tern- 
Soil cinsMfioitions. porai'y rba/ii, and in the southern tahsils also (4) r/m/ii -nnhri 
nnd (5) chnhi sairaba, and of sairaba into (1) baf, (2) sabika 
and (3) harishi have been already explained. Tlie only remaining classes are (1) 
khaiili land in the beds of the Gambhir, Banganga, etc., which after the floods 
h.'^ve passed away- is covered with a thin lay-er of ash manure and soa-n witli 
wheat, barley, melons, or vegetables, and irrigated by hand from rMias or holes 
dug m the sand, which rapidly fill with water ; and (2) barani, which is further 
Sitb-divided into («) ordinary barani, and (b) bliur, the inferior sandv soil found 
at the foot of the hills, on the high uplands, and along fiie banks of nnlas. Tlie 
area of 6/inr is not however considerable, being 98.409 biffhas, or less than 
ono-tentli of tho total nnirrigated .area. JB/mr is most common in the hillv. 
tiilisils of \\ eir and Biyana, and the qnalitv is particularly poor in the latter 

Snhtior bl)rr'"' 


n- of ’J^cir and in the Kahera and Dang tracts of 

Biyana, the bara,n land is also rather light, the hamas being of little depth. 
Ihionghout theiest of the State it is generally level and uniform in qiiafity, 
Bi itable for the growth of all tlie ordinary and if rains are favouS 

.able, foi rail crops as irell. The rate on barani land varies from 12 annas to 
1 rupee per or Be. 1-1 1-0 to Bs. 2-8-0 per acre. The rate on bZ Z 
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8 annas per bigha in Gopalgarh (Xagar), Pahari, Kumher, Akheygarb, Bharat- 
pur, Biyana, Weir; 10 annas in Eama, Dig, Ifagar, Oochain; and 13 annas in 
Rnpbas, where the sandy deposits along the banks of the Gambhir produce 
wonderful crops of til and iajra. 


General qnalitroftho eoil. 


30. Excepting Jhallawar and isolated parganas of Alwar and Jaipur, 
the soil of Bharatpur, as a whole, is probably superior to 
that of any other State in Bajputana. It has also the 

advantage of a good rainfall, and of having over tw6-fifths of the area protected 
by wells or benefited by the annual inundations. The wild cattle muisance, 
which for many years was a fatal bar to all agricultural development in 
Bharatpur and Kumher, as well as parts of Dig, Oochain, and Akheygarh (see 
para. 7 of Beport on Central Tahsils), has now been removed, and the Banganga 
inundations have been effectually brought under control. The new settlement 
has defined and secured the rights of the agriculturists in the land, has freed' 
them from many onerous obligations, and given them a reasonable and fairly 
distributed assessment. The bounteous harvests of the present year have 
almost obliterated the traces of the recent years of scarcity and hardship, and 
there is now every reason to hope that an era of agricultural improvement 
has begun, and that the great latent resources of the State will be rapidly 
developed. 

31. 


Assefsmcnfc circle:. 


The natural divisions of each tahsQ have been fully described in the 
-assessment reports. They might have been made the 
basis of a division into assessment circles, but this would 
involve an increase in statistical work, with which neither my establishment nor 
myself could cope. Had I the time or the local knowledge to form such circles 
as a preliminary measure, no doubt it would have been helpful in the sub- 
sequent proceedings. It is however less important here than elsewhere owing 
to the small size of tahsils, and the fact that the sub-classifications of chaTii, 
sairaha, and iarani now made for the firet time, take account of the most salient 
local distinctions. As I had to assess eight tahsils a year— four in each State — 
and am convinced that careful local inspection of each estate is more useful for 
assessment purposes than the most elaborate working out of theoretical rates, 
I thought it better to treat each tahsil as a single assessment circle, frame soil 
rates for the tahsil as a whole as a rough guide to assessment, and to depart 
freely from these rates where local circumstances require it, using my own local 
knowledge and that of my assistants as a check and correction on the rate 
estimates. 


32. To complete the account of the agriculture in the preceding para- 
graphs, I annex a table showing for the present year 
(1900-1901) the relative areas of the different crops for 
each of the present ten tahsils and for the whole State : — 


JlgHcoItitre and crop:. 





F£Ccr.S7ACE or KnxEir Cnors. 
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Thus no less than 10 ,pev coni. o£ 'tlio cultivated area was double- 

cropped; and of tho total crop area, 65 per cent, consisted ol Av/nri/ and o.> 

per cent, of rabi crops, or, roughly, two-thirds and onc-third. 

In tho Marif the only irrigated crop of any, importanco is cotton. It 
.comes to 5 per cent, of tho whole. In tho central tahsils it is little grown, as 
h does not thrive on brackish or bitter wells, but in Weir and Biyana it is a 
most valujiblo crop and tliat on which tho Zainindavs chiefly rely for tho Anfff’f/ 
revenue. In Pnhnri, Nagar, and Rnphas it is also an important crop, but there 
it is largely grown on barani and sairaba lands. 

A small area of rice is grown on tho Ruparel flooded land in Nagar and 
Pahari, and about 300 bighas of sugar-cane are raised, chiefly in Riipbas and 
Biyana. The latter crop appears to have been very o.vtensiyoly grown at one 
time in the soutborn tahsils, and efforts, which the State might encourage, arc 
’now being made to revive its cultivation. There should bo an c-vcellont 
opportunity for extending its cultivation on tho Biirota band, and with that 
object wo purposely fixed the watci*-rato low, Rs. 2-8 per bigha. 

Tho chief Jeharif food crops arc jaioar (18 per cent.) and bajra (23 
per cent). The two combined cover over two-fifths of tlic crop area of tho year.' 
They are usually grown on barani land, though somo of the bajra is watered 
from wells and followed hy a spring crop, while yitioar is also grown on sairaba 
lands, gawar-chari (4'5 per cent.) is grown entirely as fodder for the cattle. 

The area under til is also 4*5 per cent. This is popular and valuable 
crop, as it always commands a good price. Tho area is largest in Ruphas, 
w'here it is found at its best in tho sandy land along thoBangangn and Gambhir, 
but the area is also largo in Pahari and Nagar. Tho miscellaneous crops 

come to 2*6 per cent, of the total, and include maizo (grown on tho wells in 
Biyana and 'Weir), flax, and other minor crops, irrigated and unirrigated. 

Of the rabi crops, wheat (6 per cent.) and barley (8*5 per cent.), sira and 
tobacco (1*26 per cent.), ato generally grown alono on well lands ; while gram 
(12*0 per cent.), wheat and gram (1*6 poc cent.), and barley and gram (3 per 
cent.) are generaUy grown on sairaba or on tho best barani. Oil-seeds (2*5,por 
cent.) are generaUy grown on good barani land, or mixed with wheat and harloy 
on weU lands. The area under misceUnneous rabi crops — carrots and other 
vegetables, mehndi {Jienna), pan (hotel-nut), and opium — ^is very smaU, and is 
shown hy tahsils in the assessment reports. On tho whole, tho area under tho 
superior crops — sugar-cane, rice, opium, etc. — ^is very small, tho Bhorntpur Jats, 
Meos, and Gujars preferring moderate returns from ordinary crops to tho 
culture system of husbandry. The agriculture is however on tho whole good 
of its kind, as the State is particularly fortunate— lor llajputana— in that tho 
land is held chiefly hy an industrious and ontorprising agiicultural population. 

33. Communications have already been noticed. In the northern and 

Commnnicaiio«. 'f®'^ g®o^* Akheygai'h, 

Kumher, and Bharatpur have stations at Kadbai, Heylah, 
and Bharatpur respectively on the Rajputana-Malwa Railway ; while Kumher, 
Kama, and Dig are connected with tho railway at Bharatpur and Mattra hy an 
excellent motaUed road. _ Pahari and Nagar, though rather remote, have good 
communications with Dig, which is an important trado centre. 

The three southern tahsils, or at least those portions of thorn which lio 
south of the Banganga, are not so fortunate, and during the rains cart-traffic 
from this side is suspended. There is however a good metalled road fr o m 
Bharatpur to Biyana rid Oochoin, from which unmetalled or fair-woather 
roads run to the Bareta and Paharpur quarries on tho east, and to "Weir and 
Bhnsawar on the west. The Agra-Jaipur road also runs through thoIVcir- 
tahsil. If the project, which, I believe, has been sanctioned, of hriacinff tho 
railway from the south through Karaoli and Biyana to connect with tho Baj- 
pntana-Malwa Railway at Bharatpur, is carried out, much ivill ho done to 
open up these tahsils and to develop tho stone traffic from tho Pabarmir and 
other quarnes. ^ 
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3-1. Tho fiscal policy of tho State till recently had the same paralysing 
olTccl on trade that its rorenno policy had on agriculture. 
It vras only in 188-1- that transit duties were abolished. 
Internal customs duties, which wore levied on nearly all transactions and were 
a source of constant annoyance and oppression to the people, were only abo- 
lished on 1st Juno 1890. Tliey brought in a revenue of about Ks. 82,000. 
Import and export duties oh live-stock, agricultural produce of all kinds, and 
all articles of ordinary consumption are still in force. Tlio rates (which are 
quoted in para. 97 of my Assessment Report on the Northern Tahsils) were 
rorised and raised considerably in 1890 to compensate for tho loss sustained by 
the abolition of tho internal duties. Tho income is from Rs. 2,40,000 to 
Rs. 2,75,000 a j’car ; tho expenditure .about Rs. 30,000. In Alwar — the circum- 
stances of which are very similar to those of Bharatpur — .all import and exjiort 
duties were abolished by Ilis Ilighnoss the Into Srahaiuja in 1879. Tlie relief 
to the people has been immense, and the State has incrc<ased in prosperity. 
I .strongly recommend that immedintob' the Bharatpur finances allow of it, tho 
present oppressive duties bo abolished. TThorc tho land-tax and cesses already 
exceed Rs. 4 per head of total popu].ition, there is not that justification for 
retaining the.se extra imposts whicli might bo pleaded on behalf of backward 
(agriculturally) and poor States like Jodhpur, Bikanair, and Oodaipur, which 
derive comparatively little income from their lands. 

35. The St.ato realises in addition to the revenue a cess of Rs. 3-2-0 per 
rovj#,asij dis- ccnt. On thoyajj/ffl — ^actual or nominal — of all lands Ichdlsa 
rc.-.>3rT CM*. and revenue-free for tho payment of Patwaris. This forms 

a separate fund, and ns will hereafter appear is sufficient not only to meet the 
pay of the reorganised Patwari staff, but also of tho whole Kanungo establish- 
ment, and of survey equipment, stationery, etc. Another cess of Rs. 4-11-0 
per cent., or 3 picc per rupee — in mafi villages the rate is usually 2 per cent. — 
is levied under tho name of local rate, to meet the cost of schools, roads, and 
dispensaries. On the present jama tho allotment under each head should 
come to about Rs. 34,000. • 

In last year’s budget tho grant for education was only Rs. 26,000, while 
that for the .army w.as over C lakhs. Education is now at a very low ebb, and 
it is only fair to tho people who pay this cess that they should receive ^ the full 
equivalent of it in the facilities given for at least primary education. As 
regards medical relief there is no reason to complain. There are dispensaries 
at the head-»quarter3 of each tahsil, and in fact two in Pahari and "Weir ; while 
the new hospital at Bharatpur is perhaps tho finest in Rajputana. The 
unhealthy climate of ranch of the State renders the need for efficient medical 
relief all the greater, and the recent revival of the office of Agency Surgeon 
will no doubt lead to an improvement in tho hitherto slack and defective medi- 
cal and sanitary administration. One of the most useful of recent reforms has 
been the introduction of British Post Offices. There is at least one such Post 
Office in each tahsil, and some tahsils have several. 


II. 

v^PoilTICAL AXD ReVEXDE HiSTOET. 

3G. In this chapter I have endeavoured to bring together, so as to give a 
connected account for the State as a whole, the historical 
Smtoa of informafion. f jjgfg already mentioned in the assessment reports. The 

sources of information are the ^zetteers of' Rajputana and of the Agra and 
Mattra districts. Captain "Walters’ brief historical sketch of Bharatpur, Babu 
Jawala Sahai’s “ Histoiy of Bharatpur ” (1898 edition), and. Aitchison’s Treaties 
(1892 edition). These have been supplemented by information acquired 
locally from oral and written sources. 

37. The early history of the southern portion of this tract centres round 
Biyana, which nature and art combined to form into one of 
Ziriy biitoryofniyaiia. famous stvongbolds in India even in the days of 

Hindu dominion. During the invasion of Mahmud of Ghazni in the llth century, 
a Jadu Rajput, Bijey Pal, ruled in Biyan.a, and his conduct in endeavouring to 
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tlie Raiputs. At all events it was again stormed succcssrully by tlio famous 
Abu Bikar Kandbari in A.D. lOd.7. Abu Bakar was lolled hgUing, and Ins 
tomb is still pointed out close to Biyana. Thenceforward Biyana seems to have 
been held by whatever dynasty ruled in Delhi. At the end of the fifteenth centuiy 
the local Governor rebelled against Seennder Lodi, who aftCT capturing Biyana 
founded a new city at Seoundra, a few miles to the south, the rums of winch arc 
still to be seen. This city was situated, like Biyana, at the foot of Iho hills and 
covered the entrance to the mighty fort or series of forts which crown the wests, 
and have even now a cironmforonco of 7 miles. Successive conquerors, Hindu 
and Musalman, had devoted their energies to the strengthening of this splendid 
natural stronghold, and it is now a curions medley of Hindu and Mahommedan 
relics which would well repay antiquarian research. 

Babar writing in 1526 describes Biynnn ns one of the most famous forts 
in India. The combined Rajput forces, advancing northwards to encounter the 
invaders expelled the garrison left by Bnbav and took possession or 
tbe°fort, and ib was 20 miles to the nortb-cast at Kbanwn in Rupbas tUnt Babnr 
put a seal to his conquests and hopelessly sha ttered the last attempt of tho 
great Rajput confederacy to recover tho empire of Hindustan by a coraploto 
victory over the Rajput forces under Raja Sanga of Meywar. Tins victory is 
known commonly as that of Ratohpur Sikri, which place is however about 10 
miles distant from tho battle-field. His son Hnmaynn wrested tho fort of Biyana 
from tho Lodis in 1535, and from tliat date to tho rise of the Jnt power it was 
held by the Moghuls. 

38. Tho territory now included in tho north of tho Bhnratpnr State bo- 
Ewiy Wsiory ot tuo longcd Originally to tho domain of tho Tnnwnr Rajputs, 
siewtii. who reigned at old Delhi or Indaraprastha, and passed from 

them with their empire into the possession of tho Patban and IMoghul Empires of 
Delhi. Under Moghul rule the tract was generally attached to tho StthaU 
or province of Agra, but the Meo tahsils— Gopalgarh, Hagar, Palmri,' and Kama — 
were with tho rest of the turbulent Mowat oouutiy often placed under the charge 
of a special officer (Faujdar), and at times were imdor tho administmtiou of 
the Maharaja of Jaipur, one of tho great foudntones of the Empircy 

39. The table annexed shows tbo descent of the ruling family from ' 
their ancestor Brijh and the succession up to date : — 


liiat ot rulers Triih dotes. 


KHAK CHAKD. 


f" 

Brijh. 


1. BVno SiugH (4th sou). 

2 . 




ChuTsman (Tth son), 1st ruler up to 
1722 A.D. 

llahand Sini'h [expelled \yy Bndaii 
Singh rHth help of Jsipor). 


Bhngnaut Singh. 

Itnjti Bnm. 

FntcU Singh (onpeftedod 
hy Churamun). 


Badan Singh (second ruler) 1722—65. 

8. Snrai Hal (son) 1765«*63. 

4. JuArabir Singh (son) 1763—68. 

5. Bsttau Singh (brother) 176S— 69. 

6. Kesri Singh (sou minor) 1769—77 (Nairnl Singh and Banjit Singh, sons of Jairahir Singh, regents). 

7. Banjit Singh (ancle), son of Jatrahir Singh, 1777—1805. 

8. Rnndhir Singh (son) 1803—23, 

9. Baldco Singh (brother) 1823 — 23. 

10 Baitrant Singh (son minoclf Bttcceasion dispnto'l by undo's sou Durian Lai and Madlio Sioeh. IS^3 — 33 c 
Kii^an Singh (son) 1900. ’ , 

11. JasTvant Singh (son) 1853—93. 

12- Ram Singh (son) 1893—1900 (deposed). 

13. Kishnn Singh (minor, born in 1899). 



- 25 


40. The rulers of Bharatpur claim to have been originally Jadu Bajputs, 
Origin ot the rniing the descendants of Krishna. Sue, a Jadu Bajput, the 78th 

**”'*^’ in descent from Krishna, is said to have migrated from 

Biyana to the Dig jungles and founded the village of Sinsini, named after Sinsina, 
■the ye«Ms ?oci or tutelary deity. 

Bal Chand, the fourth in descent firom him, -was a noted freebooter, and in 
•one of his marauding expeditions made prisoners of a Jat'of the Dagar clan and his 
•U'ife from Hindaun (now in Jaipur) and brought them to bis house in Sinsini. 
Having no' children by his oivn mfa, he took the Jat lyoman into his harem 
and had two sons by her, Bije and Sije. These "were regarded as Jats and 
expelled from the Bajput brotherhood. Having no of their own they 
■took the name of Sinsinwar, from their paternal -^age, and" from them are 
descended the famous Sinsinwar Jats. 

These early Jats were Ishmaelites of the jungles, whose sole occupation 
was plunder. The first to emerge into the light of history was Brijh, the 
fourth -in descent from Bal Ohand, who in the latter half of the seventeenth 
century made himself conspicuous by plundering the baggage of the Imperial 
forces on their "way to and from the Deccan, and finally captured the Moghul 
fort of Auw, a few miles south of Dig. This was however soon recaptured, 
.and an Imperial force was sent agaiust the Jat stronghold of Sinsini, which was 
captured at the beginning of the eighteenth century after a bloody resistance. 
Brijh himself and his fourth son Bhao Singh, ancestor of the ruling family, 
were killed in the attack, but the Jats proudly assert that five kings’ sons were 
slain with him in the gateway. 

Prior to this another branch of the family in the person of Baja Bam, a 
nephew of Brijh, had established itself in Thun and become master of forty 
villages. Baja Bam was summoned to Delhi to do homage to the Emperor. 
According to local tradition he assembled his tribesmen, and agreed that they 
should share in whatever fortune should bring him. He was well received in 
Delhi, and in return for his promise to refrain from plundering is said to have 
. been given the ffaddi of Mattra and a grant of 576 villages. On his return 
he distributed these villages as imms among his followers on condition of 
military service. This was the origin of the present inam grants which are 
so prominent a feature of the Bharatpur tenures. Baja Bam soon returned to 
his predatory habits, and was soon afterwards killed in a confiict with the 
Imperial forces. His son Patteh Singh had not the capacity required for a 
leader of the Jats. They therefore set him aside in favour of the famous 
Chufaxnan, the seventh son of Brijh. 

41. Churaman now became the acknowledged leader of the Jats in Tliun 

and Sinsini. He built forts in both places, and possessed 
lie o nram n. himself of Kumher, Dig, and other places of importance. 
At this time another Jat named Bustam had established himself at 
Bharatpur, built a fort, and begun marauding expeditions after the traditionary 
Jat style. Churaman united his forces with those of Khcm Karan, the son 
of Bustam, and the allied bands were now so strong that they were able to 
-attack the Imperial garrisons and cut off the communications of the capital 
with Ajmir, Gwalior, and Agra. So^redontable had the Jats now become that 
the Emperor Earukh Siyar in 1714 endeavoured to conciliate them. 

42. To Churaman he gave the title of Bahadur Khan with a jagir of the 
Eccognition by the im. five parganas of Na^T, Katumbar (now in Alwar), Nadbai 

periai power. AJdieygarh), Heylak (in Bhartapur), and Auav (in Dig ; 

while Eliem Karan received the 5 parganas of Bupbas, Bharatpur, Ikran (in 
Bharatpur), Mala, and Baroli (Agra). Dpon this they ceased plundering for 
a time, but hereditary inclinations were too strong and opportunities too 
tempting for the Jats to adopt a life of peace. The liussians have a proverb, 

“ However you may pamper a wolf, his eye is always on the forest ”. 

They soon resumed their successful career of plunder under Churaman, 
and in 1718 the Baja of Jaipur was despatched with a strong force to overcome 
him. Thun and Sinsini were invested, but the Jats showed the same valour 
in defending their mud walls which won for tliern so much celebrity a century 
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laior, and after several unsuccessful assaults the Raja raised the siege and 
returned to Jaipur. 

\.ccorclmg to Tod and Elphinstone, (page C89) the Jats had been re- 
duced to extremities, and Thun was about to ciipitulatc when the Sayad azirs 
of the Empire, who were at the head of a faction opposed to. the Jaipur Kajo, 
made peace direct with the Jat Envoy in Eelili, and the Raja thereupon r^ired 
in disgust. This is corroborated by the fact that a year later — ^lu 1720— Ohura- 
man supported the "VTazirs against the Emperor Muhammad Shnh, for which he 
received a reward of 200,000 gold rnnhurs, and in return he murdered the 
Governor of Agra, who was hostUc to the 'Wazirs. 

43. To avenge this outrage Raja Jai Singh of Jaipur was appointed Gov- 
Denti, nt Oimramon and crttor o£ Agra and prepared to attack Churaman in over- 

<ictc.-\t of tiio Into. wlielming force. Meantime Churainnn bad qiiarrouotl witii 

his son Mohkam Singh. On returning from the chase one day he found the 
fort of Thun shut against him, and in despair the “ Cinciunatus of the Jats” 
took poison by swallowing a diamond (1722 A.E.) 

His son Mohkam Singh was a profligate. His first step was to imprison 
Badan Singh, the son of Bhao Singh, whom he feared ns a rival. The Jats in- 
sisted on the reic ise of Badan Singh, who fled to the Imperial camji, and invited 
Jai Singh (with the consent of the great body of tbc Jats, it is said,) to attack 
Tlnin and expel Mohkam Singb. Aided by a strong faction among tbo Jats, 
Jai Singh captured Thun after a six months’ siege, and Mohkam Singh fled for 
his life. He liad previously laid a mine of gunpowder to blow up tbc fort nnd 
liis assailants when they should enter it, hut Badan Singh forewarned the Jaipur 
Raja of the stratagem and thus saved him from annihilation. 

44. Bor his services he was proclaimed Uaja of Dig, on condition of pay- 
uecognsuon pt Baii&t. ing tribute to Dchli, iu 1722, which year therefore marks the 

SingJi »» fink H»ji> in 1722. rccoguition of Bliaratpur ns a separate State. He made Dig 
his capital, built tbe older palace there, erected tho forts and palaces of Knmbcr 
and Weir, and extended his territory to the present southern boundary of the 
State. He had twenty-six sous, of whom tho eldest, Suraj Mnl, bec-anic de facto . 
ruler in his father’s lifetime. Sixteen sons left issue, and these arc the founders 
of the solah kotra or sixteen houses that still hold jagirs and inams dating back 
to the reign of Badan Singh. They are known ns Thakiirs, while other Jats 
of the Siusinwat gdl arc s^led Eaujdars, 


45. Badan Singh after his accession appears to have left affairs of State 
Eiten«ion of Jot power to his Capable and successful son Siiraj Mai, who raised tho 
iiySnrejMai. Jat power to its zenith. In 1733 ho captured the fort of 

Bharatpur from Khem Karan, the rival Jat Chief, and laid the foundation of tho 
present capital hy building the present fort and moat. 

His subsequent career is part of tbe history of Hindustan. In 1753 he 
sacked Delhi; in 1754 he successfully repelled tho combined attack of the Im- 
perial forces, aided by Holkar and Jaipur, from Dig and Bharatpur ; and again 
signally defeated Holkar at Kumher, where Holkar’s son was slain. The dis- 
pute as to the succession to the Jaipur throne was decided in favour of Isri 
Singh by tho influence of Sumj M.'kl’s sword. 

Prom the death of Badan Singh in 1755, Snraj Mai ruled as Maharaja in 
his own right till his death in 1763, and at this period was probably at tbc 'head 
of tbo most formidable force in India'. His crowning and most brilliant achieve- 
ment was tbe capture of Agra in 1761, (wliich the Jats held till 1774,) together 
with tlie sovereignty of tho Agra and Mattra districts, most of the present Alwar 
State, and parts of Gurgaon and Rohtak. Suraj Mai met his death in 1763 at 
the bancls of a squadron of the Imperial forces while making a foolhardy attempt 


46. 


rnrt\ier extensions 
Jnwn\iir 


His son and successor, Jawahir Singh, possessed 
«ioM by Ae capacity of his father. In 1764, with the help of the 


the valour without 


-Roi. 1 the Punjab, he plundered Dehli and added 

^ B-ith a considerable part of tbepresent Gurgaon 

possessions. During his short reign be Uved 
chiefly in the Agra palace, where it was Ins whim to rifc on the black marble 
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throne of Jahangir, and here he was murdered at the instigation of the Eaja of 
Jaipur in 1768. 

That the power of the Jats, though their dominions were now at 
their widest, had passed its zenith under Jawahir Singh, appears from the 
evidence of Dow, a contemporary historian — ^see page 620, Agra Gazetteer — 
who writes : — 


" The city of Agra and a very considerable tract of the country round it, extending 
along the Jamna from 40 hosen below the city to within fire of Dehli, and stretching back 
to Gwalior, are in the hands of a Hindu nation called the Jats. Jawahir Singh is a very 
weak prince. The revenue does not exceed two crores ; his dominions, like the rest of 
India, being harassed by the iifahrattas.'' 


necline of tbs Jat poirer. 


47. From the death of Jawahir Singh the power of the Jats began to 
decay and their dominions to contract. The process was has> 
tened hy family dissensions, the increasing influence of the 
Mahrattas on the politics of Hindustan, and the rise of a powerful rival in the 
Chief of the newborn Kajput State of Alwar, to whom the Alwar fort was sur- 
rendered hy the Bharatpnr forces in 1775, and who by the end of the century 
succeeded in expelling the Jats from the northern parganas of Alwar. 


In 1771 the Mahrattas expelled the Jats from all their conq^uests east of 
the Jamna. In 1774 Najaf Khan recaptured Agra for the Emperor. The con- 
test for the Kegency between Nawal Singh and Eanjit Singh during the mino- 
rity of Kesri Singh (1769 — 77) gave the Imperian’razir, who espoused the cause 
of the latter, an opportunity for re-establishing Moghul supremacy. By the 
defeat of Hawal Singh at Barsana and the capture of Dig in 1775 he broke the 
power of the Jats and re-aimexed all their territory, except the Bharatpnr par- 
gana which was left to Kesri Singh, to the Moghul dominions. The fortunes 
of the Jats, which were now at their lowest ebb, were partially restored by the 
Bani Kishoii, the widow of the great Suraj Mai. Her personal appeal to Najaf 
Khan obtained the restoration to Banjit Singh in 1777 of 10 out of the 14 (now 
reduced to 10) parganas which now form the State. To this period is attributed 
the origin of the oKauth form of tenure in several Jat estates. For some years 
Banjit Singh held these 11 parganas under the protection of the Minister Hajaf 
Elhan. The latter died in 1782, and his successor, Mirza Sbaffi, confiscated the 
Jat possessions. Mirza Shaffi was murdered at Dig in 1783 with the connivance 
of Banjit Singh, who took advantage of the dissensions between the Moghuls to 
recover his lost territory. This brought him into collision with Madho Bao 
Sindbia. The latter at this time, though posing as the Deputy of his nominal 
master the Peshwa, who in turn claimed to be merely the chief noble of the 
Empire, was rapidly becoming the master of Hindustan. 

48. On behalf of the Emperor, Sindhia in 1784 again forfeited Banjit 
Formation of tha State Singh’s possessious, but On the petition of Bani Kishori 11 

^rfing to its present- parganas, including Dig, yielding a revenue of 10 lakhs 
per annum, were again restored in 1785. Thenceforward 
Banjit Singh attached himself faithfully to the cause of Sindhia and loyally 
co-operated with Sindhia’s French 2enerals, DeBoigne and Perron. Perron 
appears to have succeeded to the command of Sindbia’s Hindustan army 
in 1793, and as Sindhia’s representative at Dehli and Agra exercised an 
unlimited influence over the Emperor. He rewarded Banjit Singh’s services 
at this time by the grant of 3 parganas valued at 4 lakhs per annum, 
thus making up the Bharatpnr State to 14 parganas. This constitutes its 
present extent, though the number of parganas has now been reduced to 10. 
The present boundaries were therefore stereotyped at the close of the last 
century. 

49. The early years of the present century were marked by the final 
AUbnee with tbo British Struggles of the Malirattas and the Britisli for the supremacy 

and grant of 5 parganas. of India. On 29tli August 1803, Sinclhia’s forces under 
Perron were defeated at Aligarh by Lord Lake. On the 14th September Labe 
occupied Dehli, and the French generals Ferron and Bourguien surrendered. 
Lake then returned to the siege of Agra, which was begun on 7th October. 
Banjit Singh on 29th September 1803 concluded an offensive and defensive 




Political Agent, l)ut the 1-itter remained at his post at Bharatpur 
till 9th July, when, as ttna local Chiefs could no longer he responsi- 
ble for his safety, ho repaired to Agra. On 18th October 1857 
Captain Ni.von returne^ to Bharatpur as Political Agent. The Agent 
to the Govornoi’-Gone^l in his mutiny report writ^ that though 

" the Darbar bad scarcely a sbJdior on Tphom rclinnco conbl bo placed, and conld 
with difilculty enforce ''mcdicncc at home, no outrages hare been committed 
in the districts, nor Imy tho name of any Jat Sardar been implicated in any 
w.ay in the insnrroclio/i against British rule." 

The Gujars and some the Sleo villages— as in Alwar and neighbouring 
British provinces^gavo trouble by their rebellious and predatory 
habits. A speciaf British force had to bo placed on the Khaira- 
garh border to guard against the incursions of the Bharatpur 
. Gujars, while llrj: yieos of the northern parganas joined their 
brethren in G •afg;:on in plundering Pirozpur, Nuh, and other towns. 

(3) The cession of the land required for the Eajputana-Malwa Railway 

fre-e of cost in lSd5 and the opening of the line in 1874. 

(4) . The instaUation of jiaharaja Jos want Singh in 1809. 

Qj) The, e.vtradition treaty of ISOS for the mutual surrender of prisoners 
•»;harged with certain offences and the agreement modifying it 
. iii 1SS7. 

u(f 

(0) The salt agree ^.<nt of 1S79 prohibiting the manufacture of .salt in 
Bharatpur on^aymont of Rs. 2,20,000 as compensation to persons 
engaged in the trade, and of an annual grant of Rs. 1,.50,000, to- 
gether with one thousand mans of salt, to tho State. 

(7) The abolition of all transit duties, except those on opium, liquor, and 

intoxicating drugs, in 1884. 

(8) The transfer from Alwar to Bharatpur in 1885 of fiv estates, of which 

four are now in Gopalgarh and one in Akheyg^rh, vis., Pipal Khera, 
Maliki, Nakatpur, Bakhshuka, Thalchana, in exchange for the 
foUowing five villages now in tahsil Katumbar, Alwar State — 
Khera, Lalko, Sita Ram ka 27angla, Mian Khera, Garo, 

(9) The death of jMaharaja Jaswant Singh in 1893 and the succession of 

his son, hlaharaja Ram Sinsb, whose powers were withdrawn in 
1895. 

(10) Tho abolition of internal customs in 1890. 

(11) Tlie birth of a son to Maharaja Ram Singh in 1899. 

(12) The deposition of Maharaja Ram Singh and the succession of his 

infant son, Maharaja Kishan Singh, in August 1900. 

Bhiving briefly referred to the political history of the State, the fiscal 
history may now be considered. 

53. Tlie origin of the inam and chanth tenures has been already referred 
Orirfn of iram and ~ to. The iuams Were feudal grants of estates made by the 
chaath tennres. earlier rulec-s — the alleged grant of the Mattra gaddi i^-ith 

675 villages by the Emperor of Delhi to Raja Ram is probably a fiction invented 
to give a more legal origin to the grants — to their brothers in arms as a jeward 
for ]fast or a guarantee for future military services. These services were 
defined in each case as so many guns {bandnkfi), i.e., so many matclilock-men, 
and the area of land represented by one gun varies from 25 to 150 biglias. As 
the State expanded and more fighting-men were required, so did these grants. 
The original grantees in their turn distributed among their kinsmen the grant 
and the obligation, and this accounts for the fact that shares in the estate are 
measured by tho number of guns or the fraction of a gun that the inam or 
cTiauth holder is bound to supply. The cJiatith villages now paying one-fourth 
of the rental were originally inam or revenue-free. The tradition as to their 
origin' is that when Najaf Khan seized Dig (which he held for the Moghuls for 
Several years) and Kumher in 1774, the Inamis who flocked round the standard 



of tlie Maharaja Ranjib Singh at Bharatp|r,,Tather than serve the MoghiUs. 
Tvere on the rendition of the 11 parganas % Najaf Khan restored to the« full 
former privileges. On the other hand, Qiose' Inanus who accepted Moghul 
dominion were made hyKajaf Khan to paV one-fourth as the condition- of 
holdin" their lands. AVhen the parganas w&re a'estored they petitioned to he 
allowed to hold in fuU inam as before, hut thb Rani Kishori maintained the 
contribution of one-fourth, as well as tlis full obligation for military 
service. This liability for the 2G chauth villai, ss originally amounted to 331 
guns, of which, owing to death, desertion or al\sence, 3714- have been resumed 
and 293 iV stiU upheld. The commutation or penalty for absence appears 
to have been introduced in the reign of Jawa'.iir Singh. When he made his 
famous raid on Dehli, those Inamis who refused or were unable to join 
him were made to pay a penalty of Rs. 5 .pto month per gun, this being 
the ordinary pay of a sepoy at the time, to ehahl'o substitutes to -he , enterteined. 
This is said to have been the recognised rate ofj'isommutation till the time of 
the late Maharaja, who at the very beginning * of liis reign endeavoured to 
make inam and clmith holders liable for^afu>ar.and othei^ c'esses;,and to over- 
come their opposition reduced the penalty f6r absence to oueirapee;per gun per 
month. . ') y - i; '. 


The efiect of resumptions and efflux of -time has been ''^adnally to con- 
vert the nominal tenure according to shares' in guns into jim ■ tenure 

by possession. Though these inam and eli qitth T villages ,afe •nominally joint 
and undivided, separate possession has long hienieYt.ognisedj..^and frequently, 
in fact generally, does not agree with shares. In and chauth estates the 
owner of one gun will he found in possession of So highas, of another gun in 
possession of 50 ; and though the liability of both is nominaUy the same, the chav, th 
jama assessed is paid and resumptions made according to possession. Shares are 
however generally recognised in the shamilat. Most estates similarly pay the 
penalty for absence {ghair Jiazri) according to possession with the land revenue ; 
only a few still pay the revenue and penalty according to shares. 


54. The conquest of the southern tahsils by the Jats between 1720 and 
coaqupatof tiie»outhom 1760 A.I). lias been related akeady. Thepargana of Wait 
tahsils by the Jats. Bhusawar was granted as a separate jagir by Badan 

Singh to his second son, Partab Singh, who built tlm present fort and palace, 
beautified the place with tanks and gardens, and enjoyed the title of Raja. 
Maharaja Jawahir Singh suspected him of intriguing -with the Moghuls and 
aiming at setting up a separate State. He therefore captured "Weir and 
forfeited they leaving Partab Singh only 12 villages for his maintenance. 
These his descendants hold- for some generations with the title of Raja. Maha- 
raja Balwant Singh reduced the grant to the two villages of Barba and Salempur; 
and on the death o£ Daryao Singh the late Maharaja resumed even these and 
gave a cash allowance instead to the present head of the family, Raja Samundar 
Singh, who is pursuing his studies in the Mayo College. 


In the same way Thakur At Ram, younger brother of Cliuraman, and the 
ancestor through hi§ adopted son, Sardul Singh, of the Pathena Thakurs, 
received a grant of Haleyna and about 200 -villages in the vicinity. He built a 
fort at Haleyna, which still exists. When Jawahir Sifigh attacked Weir, the 
Haleyna Chief, Sawai Ram, who was in charge of the operations, was suspected 
of intriguing with Raja Partab Singh. His large jagir was at once confiscated, 
only a small portion being left for his maintenance. Even this has been gradually 
resumed, and the descendants of At Ram now hold only a small area in Haleyna 
ns sub-proprietors. 

00 . These two cases m*e typical of the manner in which the Bharatpiu 
Gradual rrsumptiun of Chiefs aggrandised themselves by absorbing the possessions 
i-.Ki<*by tbeJu Cbw,. of thcir feudatory Jagirdars, While the State was still 
growing under Badan Singh and Suraj Mai, and these Chiefs had' need of tlit 
strong arm of their Jat kinsman, the services of the latter were rewarded by 
liberal grants of Jagirs and maiis from the conquered territorv. Thus grants 
on a large scale were given to the sixteen sons of Badan Singh," known as tlit 
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prosperous portion of the State. It has however suffered most in the recent 
famine, though the Meos have shown extraordinary recuperative power. What- 
ever their habits formerly,, they now run the Jats close for industry, but their 
faults are love of litigation and occasional bursts of exti’avagance. The only 
other Musalman tribe worth mentioning are the Graddis, who possess 16 villages 
in the southern tahsils. They are said to be converted EJialris from the Punjab, 
and though enterprising in other ways, are poor as agriculturists. 

The leading characteristics of the different tribes have been described in 
the assessment reports. Agriculturally I class them as follows : — 

Good cultivators — Abirs, Mails and Kachis, other Jats, Meos, Dha- 

• kurs, Minas. 

Fair — Sinsinwar Jats, Gujars (part), Brahmins. 

Bad — Lodhas, some Gujars, BajputSi other Musalmans. 

Thus over 40 per cent, of the estates are in the hands of really good, 50 
per cent, of good or fair, and only 10 per cent, are held by poor agriculturists. 

' The Gujars in the Bharatpur tahsil have hitherto been amongst the worst culti- 
vators in the State, but this was largelj' due to their unfavourable environment — 

- water-logging from the Banganga and wild cattle j and now that these checks 
upon industry have .been removed, they are showing more disposition to make 
use of their opportunities. . The State, on the whole, will compare favourably 
with any in Bajpntana in the character of its agricultural population. 

^^/^HeTcnne sjstoni under 58. I now procecd to sketch, as briefly as possible, 
thesioghniB. the revenue history. 

In the “Ain-i-Akbari” the tract is shown as belonging to the Agra 
sb'har or district of the Agra subah or Province. In the following table I 
quote the mahals or sub-divisions mentioned in the “Ain-i-Akbari ”, which can 
be identiflied as now'included in the Bharatpur State, with the land revenue then 
levied from them : — 


Forgana or malial. 

Land revenue, in mpeea. 

Tahsils in which now included. 





Be. 


Biyana 




1,77,753 

Biyana. 

Bhnsawar 




1,37,636 

Bhnsawar. 

Khanwa 




73,056 

Fart of Bnpbas. 

Knmhcr 




18,650 

Fart of Knmher. 

Heylak 




69,717 

Fart of Knmher. 

Pahari 




30,725 

Fahari. 

Kama 




12,61S 

Kama. 

Mnicira 




15,453 

Kama. 

01 (part) 

... 



1,.37,73S 

Knmher and Bharatpur. 


Unfortunately owing to the difficulty of identifying the old with the 
present names, the comparison cannot be made complete. So much however is 
evident that the three old parganas of Biyana, Bhusawar, and Khanwa, which 
now go to make up part of the four southern tahsils, then paid a land revenue of 
Bs. 3,88,445, or more than half of what the whole tract pays at pre.sent. I 
have shown in Chapter II of my Report on Alwar that in Akbar’s time the 

prices of agricultural produce were only from one-fourth to one-sixth of what 
they are now, so that even assuming that the, assessment then was only half of 
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■what it is at present, the proportion of the produce then taken, t.c., the pitch of 
the assessment, -was very much higher than it now is. This is also evident 
from the fact that Akhar’s standard of assessment -was one-third of the esti- 
mated produce — and liis estimates were pitched very high as shown in my Alwar 
report — converted into cash at the current prices of the year, or the average 
prices of the previous ten years. 

59. Prior to the Summary Settlement the State in theory took one-third 

oia rovenno system nn- of the produce — a relic of Akhar^s land-revenue system 

acrEhi^tpurraie. which was levied either by • actual division of the crop 
{datai), or more frequently taken by appraisement of the yield of the standing 
crop {kankut), which was converted into a cash demand at the ourreht rates! 
A further development of this led to the thelca or contract system, by Trhioh the 
Zamindars or a middleman {thekadar) contracted to pay a fixed sum for a year 
or a term of years. In practice however the State took all it could exact from 
offi much of the residue was swallowed up by rapacious and corrupt 

For the revenue history of the State prior to the establishment of the 
ageiicji I cannot do better than quote the graphic account 
K n para^aphs 3 to 6 of Sir H. Lawrence’s (then 

Agent to the Governor-General in Eajputana) report, dated 4th March 1857 to 

the Secretary to Government of India : — 

ttie siego of the capital in '‘Se 

a field measurement in the tefritoo', but neofit S and introduced 

extortion. The assosament of many villn<res was doubled the bnrrW^«f n <>{ 

increased. Extra cesses, fees, and perqursiterto Xiak h.a u 

on the territory. They had however sometimes enabled villo^ers^to e^caiTe weight 

taxation. The survey removed this wretchedmeaur of esS The 

that many estates were abandoned, and very many greatly TmDoverW.ed ^‘i“®““ 

of tho country had been annual assessment, on a rL A insLetmn bt 

« ..H „ d&.« ..a.. 

thoir limits, restricted on^^by^the^tea^ of” ah departments within 

^be army under the Maharaja amounted to abont 8 000 mnn \n ■. 

are extremely well-behaved. Tho Maharaia had strirpn fn i^’cre and 

especially of his own tribe, the Jats, inhabitino’ the confmT^J^ ® ^ people. 

With this view he had, where able, oommnted'their io< 7 t« Bharatpnr. 

and restricted their employment, balancing them with forergner^nd Gnjw"^ P'^y'aants, 

3?rom ttat y«rl,er=lgaed rth mu 

1ji!tiri3cntlioyeatl85?S°189™''TO^“S^®^“^,]^“° all om-ried out 

The Summary Settlement for throe years ISSn ■‘i'? ut- j . 

»fnl. Sir H. Lawrence himself irthe S-f 

«no of his assistants, for^thri-it ytho^StarJ^lrh? 
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OHLAJPTEIL III. 

SuBVET AXD EeCOEPS. 

64, As regards the preparation of maps and records in tBe nevr settle- 
Eaip!ojm«at of local ment — ^irhich is the first Regular Settlement of the Bharat- 

pur State — ^the principle laid dovrn by the Government 
of India vras that this Tvork should be carried out by the local Pativari and 
Kanungo agency. In the Government of India letter No. 1949-L A, dated 17th 
June 1896, para. 3, Issued after receiving Mr. Colvin’s memorandum of March 
1896, the following directions were given : — 

"In the Alwar State a new snrvej has apparently been nnaertahen hy a staff 
cf Amins. It shonld be stated, firstly, whether this survey has been founded upon a pro- 
fessional traverse, so that the map can be used as the basis of topographical maps ; and, 
secondly, whether the services of village officers are being utilised for the worfc. 

“The Government of India attach considerable importance to the employment of the 
latter agency for both survey and settlement purposes, for by this means not only are 
the original operations reduced in cost and conducted with a minimum of harassment to 
the people, hut the trained agency, which is necessary for the maintenance of a permanent 
record, i3_a.ssared, to the avoidance of periodical surveys and revisions and to the great 
benefit of tbe State in other respects. The same remarks apply with still greater force to 
the Bharatpnr State, where it is understood that survey operations have not yet begnn. 
It will, therefore be to the advantage of both Darbars that, on his return, Mr. Cmvin 
shonld first proceed to Gwalior to make himself acquainted with the details of the above 
system as snoceEsfnlly introdnced there by Colonel Pitcher." 

On the receipt of a further report from the Political Agent, the same 
principle was emphasised in para. 2 of their letter No, 43-1. A,, dated 5th 
January 1897 : — 

2. "In the matter ot survey nothing further remains to be done in the Alwar State 
except to extend the measnre to jagir and ialimrari vdlages and to check the results of the 
recent operations. In the Bharatpnr State some time has elapsed since the last survey and 
no hhairaht now exist j probably, therefore, a re-snrvey will be necessary. Shonld this be 
the case, Amins shonld not be employed, but village officials sbonld be utilized for the 
reasons given in my letter No. 1949-1. A, dated the 17ih June 1896, Their initial training 
which Colonel Loch has already begun, should not occupy more than a few months, and 
the saving in cost will more than compensate for the short protraction of the operations ; 
moreover, by this means fntnre settlements will be both cheapened and simplified. On 
tbe other band, if the Darbar lose the present opportunity, they vrill indefinitely postpono 
tbe introdnction of the system of village agen<^, which in Gwalior, as in British India, has 
resulted in increased efficiency combined with great saving or expense.” 

These directions have been acted on throughout. The Patwari agency, 
■which in Bharatpur is fairly well paid and strong in numbers, though at the 
' beginning weak in all knowledge of revenue work beyond that connected with 
realising the revenue, has been utilised throughout for amending the maps and 
preparing the new records, 

65. The Khnungo establishment "was however fveiy weak, — only one or 
Sop-rW-ta- ctiabiiih- two men per tahsii, — badly paid, and inefficient, and had to 

cest jrapotied. lig Supplemented by a strong body of settlement trained 

Mnnsarims borrowed generally from the Patwari or Settlement establishment 
- of Punjab districts. Prom six to ten of such men — paid from Es. 20 to Es. 30 
per month — ^were employed in each tahsii to train and supervise the Patwaris 
and local Kannngos. The work in each tahsii was under the immediate mpervi- 
sion of a Sadar ^fnngarini on Es. 40 to Es. CO per mensem — coresponding to a 
Deputy Superintendent in Punjab Settlements, These were in, the beginning 
borrowed from among the best Kannngos in Punjab districts and later on were 
• selected from the best of the Mnnsarims. 

t 
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Nearly all of tlie Munsarims and Sadar Munsarims who had not already 
secured certificates of efficiency as-Kanungos were encouraged to obtain them, 
and by the courtesy of the Director of Land Records, Punjab, were allowed to 
present themselves for examination. The result has been most satisfactory. 
Of 43 men who appeared, no less than 20 have passed the examination — several 
with credit. Thus those who were Patwaris in the Punjab have qualified 
themselves for promotion to the post of Kanungo, while those who have hitherto 
held no substantive post have, by the possession of certificates of efficiency, 
bettered their chances of future employment. All round, this imported agency 
has done extremely well for the State and for itself. In the reorganisa- 
tipn of the State Revenue Department two Sadar Munsarims, who were formerly 
Kanungos in the Punjab, have beeu appointed Naib-Tahsildars, and a third lias 
been appointed Naih-Sarishtadar in the Council office ; 9 men have been appoint- 
ed as Kanungos in the tahsils, others have received posts in the clerical estab- 
lishment, while most of the remainder are likely to receive employment in 
the Patiala State Settlement. 


66. The superior agency consisted of — (1) Mr. A. H. Pyster, an officer 
Saperioragency employ- botrowed by Mr. Colviii from the Bengal Survey in J anuary 
ed. 1897. He started the work in the northern tahsils, prepared 

the preliminary record in Akhegarh and Bharatpur, and. was in direct charge of 
the settlement operations in Rnpbas, Oochain, and Biyana from start to finish. 
On the' close of the settlement he takes up a similar appointment in the Indore 
State Settlement. (2) Sayad Mahmud Hossain had been employed in the Slate as 
sole Deputy Collector from 1894, As he had been trained in Punjab settlements, 
and had a good knowledge, of the revenue system of the State, I decided, with the 
sanction of the Darbar; to utilise him in the settlement, giving him a special 
settlement allowance, while at the same time he carried . on the 
duties of Revenue Deputy Collector. He has held charge of the work in the 
four tahsils — now reduced to three — of Pahari, Gopalgarh, Nagar, and Bharat- 
pui’. The experience he has thereby gained will be useful to him in carrying on 
the duties of Deputy Collector hereafter. (8) Munshi Hira Singh, who was a 
Settlement Talisildar and is now a qualified candidate for the post - of 
Eictra Assistant Commissioner in the Punjab, was lent to me for 
employment in the settlement in September 1897. He - has been in 
charge of five tahsils, — ^Dig, Kama, Kumher, Akhegarh, and Bhusowari — 
embracing nearly half of the State, and the most complicated and delicate 
portion of the work. I have no hesitation in saying that without his thorough 
knowledge of settlement work, sound judgment, readiness of resource, capacity 
of adapting himself to local conditions and of getting the best work out of 
inferior instruments, the settlement of the State would have been a longer, 
costlier, and more difficult operation than it has proved. The State is to be 
congratulated on the fact that it has secured his services -os joint Deputy Collec- 
tor from 1st April 1900 for a term of five yeai's, which should he extended by 
a similar term if his work proves as thorough and satisfactory in the future as in- 
the past. 


67. A revenue survey of the whole State was made by the Survey 
Sarvoy and recoida of in 18.36—58, and the village maps then pre- 

righta ! pared, on the scale of 4 inches to the mile, though out of 

BtiJe a® dt^’anaT iu sonic rcspcots, are still very useful for topogra- 

phical purposes. 


These maps were reduced by the Survey Department to the scale of 
one mile to the moh, and maps of the different tahsils showing village houn- 
n m ordinary topographical details were issued between 1857 and 
1868. These maps are now m many respects obsolete owing to alterations 

in tahsil boundaries, — the number having been reduced from 14 to 10. chano'es 

iuvilla|es streams, exchange of villages with Alwar State, etc. A new map 
*^® scale of 1 mile to the inch is absolutely necessary, and 

the following arrangements have now been made to secure it. 


The old professional survey sheets 
(which show village boundaries and all the 


on the scale of one mile to the inch 
main topographical details as they 
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cxistc'.! wlion tlic map,? %. cro ma»le) liuve b»*en caref ullr pic-^ed 
to give a coini»Iete map of tlie State on one slieet— 


together, so as 


Tliis.map has been broJighfc up to date shon-ing— 

(/•) the boundaries of tlie tabsHs as now Bxed ; 

(0) all changes of village bonndarie-s owing to the splitting np of 
one estate into two or more, or the clubbing of two or more 
estates into one; 

(c) the con-cct names of the estates, those on the printed survey 
sheets being frequently grotesquely erroneous; 

OT) further topographical details which will make the map more 
vaiiijiljle for reference, t!z., new roads, canals, and large irvU'a- 
tion dams restored or constructed by the State ; ° 

(e; corrections of the old topographical details where erroneous, 
e.ff., as regards the alignment of the Eajputana-Malwa Railway ; 

(f) changes in the course of the Bangatiga and other streams since 
the professional siirver ma},s were prepai-ed. 


This rerised and corrected map has been sent to the Executive Engineer 
for ft;rther check and correction, and when it has been passed by him it should 
b-^ sent, with a complete index giving the correct spellings of the names of 
villages, etc., lo the fiiirveyor General's ofnee at Oalcntta, who .should be asked 
to have 100 cojiies struck off, if possible, for distribution and record. This 
will dispose of the case as regards the map of the State. Twenty-five copies of 
the corrected m ip of each tahsil on this — 1 mile per inch — scale have been 
lithogrjiphed and distributed to all the offices in tlie State. 


Field maps on the scale of 20 to 24 inches per mile were prepared by 
fS} F:«; 1 taapi of eaci Patwaris and Amins in 1 850 — 58 after the village boundaries 
*■»*-«•»- * - bad been defined by the survey officials. These were not 

however kept np to date, and as no new maps were prepared or old maps revised 
np to the settlement of 18'.)0, they had become obsolete. As already described 
iu Chapter 11, a plane-table survey of the State was made in 1883 — 90 as a pre- 
paration for the new assessment, under the supervision of Sheikh Asghar Ali, 
Pep/uty Collector, and Dr. Raliirn Bakhsb, through the agency of imported Amins 
and ^runsarims. This survey cost about Rs. 05,000. It iva.s fairly accurate, but 
the assessment papers and records of ownership, cultivation, etc. were quite 
jncomplete and unreliable. 

In March 1890 -Mr. Colvin made a brief inspection of the maps and records 
prepared in the 1890 settlement, and came to the conclusion that the record was 
nr.relialile and must be prepiared anew, but that the maps then prepared might 
be utilLse J if they stood the test of checking by a trained Surveyor. 

In tbe hot weather and rains of 1890 a capable Surveyor was deputed 
for this purpose from the Survey Office, Calcutta, who made an independent 
check of 24- maps, tv.'o in each tahsil. The method adopted was to take two fixed 
jioints in each estate, survey from the line between them by offsets on tiie various 
field Ijoundaries- and compare the results with the maps prepared in 1 839-90 by 
tije Amins, which meantime were kept under lock and key. Tlie comparison was 
carried out in the Survey Offi ;e, Calcutta, and the Deputy Sun'ej'or-General, in 
returning the settlement* maps with the corresponding traces of the re-survey of 
the boundaries and of the check line in each, wrote (see his letter Xo. 1119, 
dated 3rd December 1800) : — 

"Yon will perceive that the old maps are fairly correct as to the peripheries, and 
that, when st field i= identical in shape in the two maps, its agreement is good, bat there 
seems to be a nnmher of changes. Yonr maps, when brought np to date, will serve as 
indexes, showing the relative position of all details, to the hharraa which contain the 
irie.osorements for area, pnrposes, bnt the maps not being accurate sarver cannot take 
the place of professional maps.” 
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This report showed that for assessment purposes it was sufficient to hring 
the maps of 1889-90 np to date, and this is the line that has been followed-new 
surveys having been made in a few cases where tlm. existing maps were found to 
be very incorrect, or where considerable changes had taken place owing to parti- 
tion, breaking up of waste, etc. 

G8. The total number of estates re-surveyed was only 21. In all other 
co„ocHon of tbo field estates, the maps of 1890 were brougl.t up ^ 
mops. those of the northern and central tabsils m 189^-98 and 

those of the southera tahsils in 1898-99. 


The method adopted was that copies of the original maps wore made on 
tracing cloth. The tenure of the village having been determined by the Dejmty 
Collectors, the shares-— where owners held by shares — S.xed, and the Ichalauni 
holdings written out, the Patwaris made a field to field inspection of the village, 
wrote up the khasra, compared the field boundaries, linear dimensions, and areas 
as shown in the old khasrn with those ascertained on the spot, and made neces- 
sary corrections in the tracing where (1) the boundaries had changed, or (2) the 
area was erroneous, so that the tracing should accord with existing conditions. 
All amendments wore shown in red ink, and after they had been ohcckcd by the 
expert staff of Mmisarims and Sadnr Mnnsarims the original maps of 1890 were 
amended accordingly. At the beginning of the work the areas were extracted 
in the office by the blfflia comb ; but after I assumed charge, I insisted that the 
areas should be worked oiit in the field by the ordinary rules of mensuration 
and at onoe entered in the Zamiiulars’ or cultivators' parclia. This was a useful 
check on the accuracy of the worl?. 


R«ora. prepared in tuo 69- The following papers were- prepared locally 

Tillage. 

(A) Shaha nasih or genealogical tree. This shows descent of the 

owners from a common ancestor where pos<iblc, existing shares, 
etc, It was prepared by the Mnnsarinis, and, as far as possible, 
efforts were made to connect it with the common ancestor. 
"Where this was not practicable, onl^ as many generations were 
shown as were necessary to determine shares, etc. 

(B) Eliaianniit or lists giving details of the fields in each proprietary 

and tenancy holding. These wore prepared cononiTontly with 
the Jehasra and the amendment of the field map. 

(0) Pield map (siio/ro) and field registers {kJiasra) and statement of 
wells. 


All these documente were prepared in the first instance hj the Pat- 
wari, and cheeked on the ground by Mnnsarims, Sadar Munsarims, *and Circle 
officers. 

70. Since the summary settlement a cess (knoivn as daini) of Rs. 3-2-0 
ratwnri system in Bha- per Cent. OH the klialsa land and of two pice per higha or 
' ' per impee on the valuation of revenue-free land has been 

levied on account of the Patwnri's pay. This is a relic of Akbar’s sj'stem, in 
which one dam per rupee was levied for a similar object. The funds thereby pro-: 
vided are ample for the purpose, but tliey have never been properly applied. 

Prior to-tho present settlement the grades and circles of Patwaris were 
never regularly defined. The pay depended on the circle and bore no relation 
to the qualifications of the incumbent and the amonnt of work to be done. The 
villages of a circle were not necessarily contiguous, and often lay at a great 
distance from each other. For inam and mafi villages a separate staff of Patwaris 
was employed and paid from the dami cess of these villages. In 1895 the Pate 
waris of mofi and inams — 13 in number and paid Rs. 312 per mensem — were 
dismissed and their work made over to the Patwaris of the adjoining khalsa 
villages. These however were found unable to do the extra work, espreially in 
Dig and Kumher, where the proportion of inam, oliauth, and mafi holdings 
^ vei'y large, and thus the number of Patwaris in these tahsils was inadequate. 
1 some tahsils — i.%., Akliegarh and Bhusawar — the num- 

ber of Patwaris was far in excess of what was required. 
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71. In tlic couvpo of llio Pottlement the surplus Patwaris of sncli talisils 
TioorenniiKittmi of tiio woro Imiipfcrrcfl to others whorb tlio number was too few. 
Totwnri v't™. "Wlicn the settlement operations in each group of talisils 

were brought to a conclupion, (lain were available to ehow(l) the future income 
from (he Patwari cess, (2) (Iio nuinbor of Patwaris -required, and proposals 
were put forward accordingly to reorgnniso and re-grade the establishment of 
each tahsil, improve (he rales of pay, and grade each man according to iiis 
work and qualifications. In arranging the circles of Patwaris the following 
{Kiints Imve now been kept in view ; — ° 

(1) that the amount of work should not be excessive ; 

(2) tliat at prespiit the Patwaris have to perform duties in regard to 

collection of revenue which in British districts are performed 
by the Lninbardars ; 

(.0) that, villages belonging to the same body of owners should be, 
as far as possible, included in one circle ; 

(•t) that the villages of each circle be contiguous ; 

(5) that the pay should bo suflicient to secure qualified men. 

The nver.ige pay was formerly about Its. 7-12-0 per mensem. The Patwaris 
have now been arniugcd into four grades, the pay of which is Rs. 8, Rs. 9, Rs. 10, 
and R.s. 11 per mensem; thciiuinhor has been reduced from 62d', including the 
/vnii Patwaris, to •'jO t, bat the average p.ay has ri-sen to over Rs. 9 per mensem, 
and eventually, when more men arc promoted to the higher grades, will average 
Rs. 9-8-0 per inenscm. 'J’his reform has been effected at no e.vtra cost to the 
•State — iti fact, the monthly e.vpcnditurc on salaries has been reduced from 
Rs. i,n8 to Rs, 1,566. 


The following shows the average 
jindcr the old and the new system; — 

Total nroa (lifflat) ««• ««fl ,••• 

Ciillirntcd Qiighiii) 

Nntiibvr of ricldn 

■ f urojiriclnry 

Kumlrarof Iioldinpp < 

( tcMianc; 

Average land revcimo ••• 


statistics for each Patwari's circle 


Former. Preteut. 


»*• 


C,330 

••• 

2, <100 

3.812 


... l.COO 

2,023 

»•> 
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••• ••• 

... 210 

4.31 

••• •»» 

... Rs. 3,3:;0 

•l-,70t 


, The figures include nwjl ns well as J:haha lands. The present circles 
arc by no means large, and the Patw.aris sitould have no difficulty iii keeping 
pace with their work. 


During the settlement they have been instructed in surveying by the 
plane-table and square .systems in the calcnlsition of areas, revision of maps, and 
re-laj’ing of boundaries, while the general rule that each man should prepare the 
records of his own circle has given all of them who were able or willing to learn 
a thorough knowledge of record work. 

Most of the old and inefficient men have been gradually weeded out, but 
the difficulty of finding suitable material has often led to the retention of men 
who are not quite up to the work. They .arc weakest in surveying, and many 
have not yet learned to find their way quickly through a map, 

72. To correct this defect and secure systematic instruction in their other 
Pro o-ai» for the tmin- dutics, including the new rules and forms now prescribed, 
ioR nnii* improTcmcnt of Patwari schools sliould 1)0 opencd.at Dig and Bharatpur, 
thoPatwarii. Under the supervision of the Deputy Collectors, from June 

to September, under a competent instructor. Promising youths from among the 
Patwaris’ relations or outsiders should be encouraged to come forward as candi- 
dates by the grant of small stipends of Rs. 2 per mensem. In September an 
cxiimination sliould be held, certificates granted, and tlio candidates who have 
qualified should be registered for employment on the occurrence of a vacancy. 
The State Council has at my suggestion approved of this plan, and directed a 
• school to be opened on these lines at Dig in the hot weather. Similar measures 


» t-il-nn nf TUnvatmir At present jnost of tlio Pfttn'nris hnon’ onli 

Hhvdi and their copy of the record is in f Iwt hui^iia.^. U is very dosirnWe lJ»nt 
they should knoxv Urdu ns well, and in future preference should be gj\en to 
such candidates ns know both. 

c. .• nr rniMris 73. The following table .shows by tahsils fho foniier 
a«Accsa'by tahsiia. and prc.scnt luimbcr of Piifwaris and the pay allowed to 

them: — 
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74. The office of Knnnngo, like that of Patwari, is not hereditary in 
OnraniMiionofUic Kn- Bhavatpur. Bcforc thc pvcscnt -scttlomcnl there Av.as an 
r.ungo sBoucy. offico Ivauungo and one Girdawnr Kamiiigo in ovfi'v tahsil ; 

their pay was ■uTctchetlly inadequate, some of them receiving only Bs. C ptT 
raensemi while the average was nnder Its. 1 1 per mensem, and their c-apneity 
Avas in proportion to their pay. In the course of this settlement nil the field 
and office Ivanungos have been trained in Sfltlcmeiit Avork and made to Avork 
ns Ulunsariins. 


llai Bahadur Munshi Sohan Lai, when Ija charge of the Revenue Depart- 
ment, arranged for the appointment of Iavo field Kanungo.s on Its. 1.7 .and Rs, 20 
per mensem in each tahsil, — the rales liaA'o .since boon raised to ll.s. 20 .and 
Es. 25, — and also for the paviiient of R.<. 20 per mensem to the office Kamm£ro. 
This had an excellent clTcct, ns it cn.ablcs us to coinmand the services of CiApahle 
meu. Accordingly the old Kannngos h.AA’c endeavoured to qualify themselves 
for retaining their posts by Avorkingin the settlement a.s lluns.arjins, and mo.st 
of them have in this Avny obtained a good knowledge of their work. For the 
extra post in each tahsil one of iho Settlement Munsarims has been, or Avill be. 
seU'ctetl. 


The present field and office Kanungos arc noAv Avell aeqAtaiuted with 
every branch of settlement and revenue work ; they .are aa-cII paid, and there 
should be no difficulty in securing well-qualified men selected either from the 
most capable of the PatAvavis or officials trained in settlement for any A-ncancics 
that may hereafter occur. Tl\e possession of a certificate of efficiency from the 
Director, Land Recoids, Punj.ab or Ivorth-lT'cstern Provinces, or the passing of a 
similar test locally, shovdd he insisted on. 


Tlic following tabic shows the number of Kanungos and their former 
and present pay : — 
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1.1 

Bl 

272 

20 

11 
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The number has been increased from 25 to Gl — the monthly pay from 
R?. 272 to Its. GOG; but tin's increase is more than covered by the savings in pay 
of Patwnris. The pay ns finally fixed is Rs. 20 per mensem for office ICanun* 
g03 and Its. 20 and Its. 25 for field Kanungos, The whole expenditure can be 
ino.t from the I’atwar fund, which also provides for the appointment of two 
S.adar Kanungps— one for each Deputy Collector — on Rs. 40 to Es. 50 per 
mensem. ' , 


O-y.v'n of rto 
PAtTrari and 


75. I think it may bo claimed that the Patwari and Kannngo agency 
p-t.-'nt been raised to a high lo%'el of efficiency for a Native 
Kanun^9 State, and, if properly supervised, they should have no 
difficulty im keeping the record up to date, preparing the 
annual agricultural statistics (see Appendix) now prescribed for submission to 
the Government of India and for the use of the State, and thus providing a con- 
tinuous record-of-riglits and of agricultural statistics which will enable the next 
settlement to be made cheaply and expeditiously. 


70. As explained in Chapter I, in the course of the settlement the number 
n»d5cUi3nof iaiiiiiinna of talisils lias been reduced from 12 ’to 10. Gopalgarh and 
rcstiEcation of boandaric*. Oocliain-liavc now disappeared. The former was amalga- 
mated with Pahari and Nagar, while the latter was included in Akheygarh and 
Rupbas. Besides this, transfers of villages were made from one tahsil to an- 
other in order to adjust the boundaries and for administrative convenience. 

A list showing those transfers of villages from one tahsil to another is 
included in the Appendices. Tlio following table sliows the years in which 
records were prepared and the new jamas introduced in each tahsil : — 


Taniiii, 

Year tn trhFeli entries of cuUivation 
anti rent xnitdo lo tbo records 
refer. 

Year from irhSch tbe now jama fs 
introdnccd. 

Pabari, Kamaf Dif^, Kumlicri Afchey- 

1807-93, correipoadiag toSambat 

1890-1000, cotTCsponding to Sambat 

garbf 2«agar, aad Bharaeper. 

1054, 

1050. 

Eapbas, Biyana, and Wair. 

1303-00, corresponding to Sambat 
1055. 

1000-1001, corresponding to Sambat 
1957. 
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77. Two copies of tlio recowl-ot-rigUts have boon propntcd.' Tbnt in Ili ndi 
for tbo Patwaris nso bas boon prepared by tbc Intwayia 
Bcoora.ot-r.Bht8. tliemselves, and ibo State copy in ’Urdu by INtultarrirs 

and Mnnsarinvs. It was originally proposed by Jlr. Colvin to bavo both copies 
in Hindi ; but it was afterwards decided, in consultation with tno 1 olincni Agent 
and Council, to have tbe State copy in Urdu, as all the superior Civil and 
nue officials know Urdu, wliioli is tbe office language ; wbilc many of them do not 
know Hindi. The latter, tbougb tbo language of the people, from its poverty of 
expression, is a very poor medium for explaining tccbnical terras sncli ns occur 
in tbe wajib-iil-arz, bacfifi,obo. Both tbeso copies bavo been carefully coiU' 
pared with one anotlier and with tlio papers prepared on tbe ground, ibey 
have been checked and signed by tbo Mnnsarims and Sadat klnnsarims, ana 
finally by Circle officers, Tbo rooord-of-rights contains tbo following docu« 
meats : — 

1. Pield llpgistor {khaura"). 

2. Field Map (shajra), . , i 

3. Genealogical tree (shajra nosh), witb details of tenures and 

sliares. 

4. Khewai hhatauni or JamabaHM. * 

5. Register of disputes decided summarily. 

G. Register of tenancy cases decided. 

7. Statement of wells. 

8. Statement of gardens. 

9. Statement of xeveniie-frec grants. 

10. Yiilnge administration paper (teajib-nUars). 

11. Order of Settlement Goramissionor fixing tbo assessment. 

12. Order of Jibe iDepiity Collector fixing tbo distribution (hachh). 

13. Final proceeding. 

Attempts bad boon made in tbo settlomonls of lS5o — •’>7 anil of ISPO 
tp prepare some of those doenmente, but they wevo usually incoropletc and 
unattested, and it may be said that they bavo now been prepared for tbo 
first time. 

The only difference between tbe Ratwari’s and the State copy is that tbo 
latter contains the original register of disputes and of tenancy cases, and no 
copies of tbeso are in the Patwavi's record. In tbo Patwari’s copy tlio shitjra 
nasttb is on paper, while in the State copy it lias boon very carefnlly written 
out on long cloth (lallia), so as to be permanently preserved. Besides the two 
copies of the field map with the Urdu and Hindi records, tbo Patwari has .also 
been supplied with a copy on cloth for work iu tbo field. 


Diflicalties in thoprepa* 
ration of tUo records. 


73. In the preparation of records-ot-rigbts wo 
were confronted with great difficulties. 


The old records of 1 S-Sa— r-o/ and 1S90 being incomplete and iinattestcd 
were of little help in preparing tbo new records-'of-rights. They frequently 
did nob contain any kheioal or stateipent of proprietary rights. The entries 
in the khasras were generally incomplete or vagne. In tbe owner's column 
only the names of one or two owners were usually shown, and sometimes the 
names of tenants were also shown in the column of ownership. As for tbo 
Patwari’s annual papers they werq cv.en more incomplete and misleading. 

For mafi and inam estates no records wore forthcoming except tlib 
rough measurement papers of 1888 — 90, and, ns a rule, in oaso of dispute, columns 
were left blank or filled in pencil. The result was that one sot.of cutries often.' 
contradicted thq other. In fact, no regular’ 8ettlon^.ent bad boon previously made 
in Bbaratpur, and consequently all questions connected with proprietary and 
tenancy rights, revenue liability, shares in estates, tounro on which estates wer®. 
held, rights of Lambardars and Mafidars, claims of deserting and absconded 
owners to recover their lands, rights in irrigation wells, — in fact everything 
bearing on the. revenue administration, — ^was in a state of confusion, amounting to • 
chaos. No rules had ever been formulated by the State for tbo guidance ’ of the 
Courts or Revenue officials in’ dealing with such-questions, and the chief — in many- 


W50S tlto onh'—bnsis on wliiclt vro could rely in ntlompfcing to evolve order out of 
chaos, by accurntoly ascertaining and recording rights and liabilities, of which 
there n-as no jirevions authoritative record, was the sense of tiieir customary 
riglits ami liabilities, which is never found absent in the agricultural com- 
munities of India, and winch, Ihougli often dimly realised, is nevertheless 
jealously guarded and tenaciously insisted on in case of infringement or inter- 
ference. 

njsR.jirr in<piii^« : 70. In tho course of the settlement the following 

(«) i:h fcmjn temtor/. disputcs With forojgn territory w’cre decided : — 

(1) A dispute ns to a .small area between Bbinnhpnri (Nngnr) and 

Kliorli (Govindgnrli) ; the disputed area was included in Khorli. 

(2) Between tho Znmindars of Basi Deo (Kama) and Slabrana 

(^fattm district) a compromise was agreed to between both 
villages and the boundary of last settlement was maintained. 

(o) Between Dhndrcn, IChuntpuri (Biynnn) and Surot, Znhirpur, and . 
Pai of Jaipur. Tho disputed area tvas less than one biffha 
and was included provisionally in tho Bliarntpur State 
.according to tho *prorious .settlements ; but tlio maps of tho 
two States do not correspond. Tho dispute is still pending. 

(4) Between Sanglmoli (llupbas) and Udcla (Agra) disposed of on 
util September IflOO in accordance with the professional suiwey 
map*! of 1 S-az-uS. ‘With tho sanction of the Board of Revenue, 
Nortli-'Westcrn Provinces, tho disputed area was included into 
Snngbnoli. 

(3) Between Kondri (Agra) and Sawantgarli (Biyann) about 8 

hlqhns. Tlio area in dispute has been included in Sawant- 
g.arli. 

The only disputed boundary between Zamintlars and tho State was one 

. , * between rami Il 03 dnk and Si, in wliicli the boundary of 

IS . ..:3.c »n ». gottlciuont was maintained in favour of the State 

rutvl. 

(0 ni'siri-rn thaiis arA Thcro was no dispute between Malsa and meji 

K-iS viiia~c«. estates. 

Tho bonndniT disputes between Jchalm villages wore very few and, such 
<£) Bstwen kijsisa riJ. ’ as ai'oso woro casil.v disposed of. Village houndories are, as 
, a rule, well defined by stone pillars. In case of dispute the • 

maps of last sottleraont woro referred to, and when these did not correspond 
the professional survey maps of 1855 — 57 were taken as the basis of decision. 

SO. One o’f the most nccessary.and, at tho same time, one of the most 
S’tuement of iTr^cricJ difilcult operations in framing a complete and correct 
h'.!<iingsan<ifchamc8t.atc«. rccoi'd was tliG Settlement on permanent lines of estates 
and holdings which had in tho past been deserted or abandoned by the owners, 
or wliicli, for these or otlior reasons, had come under direct management ■ 
{kham). The frequent visitations of famines in the past years, coupled with a 
bad revenue administration, had caused tliousands of owners to abandon their . 
lands from time to time, especially in the central or southern tahsils. Some of 
these migrated to foreign territory, where they settled and died, and some remain- 
td in the State; but to escape the burden of arrears and responsibility for a 
jama wliicli bad become excessive, they preferred to cultivate as tenants-at- 
will in other villages rather than possess the rights and liabilities pf onmers in 
their own. 

The shareholders who remained behind were made to assume responsibility 
for those who had deserted. This had the inevitable result of breaking down the 
village community still more. More and more land went out of cultivation, and 
the rates becamo so. oppressive that the remaining owners either refused liability 
for the revenue or Tvantonly allowed their land to lie fallow* As a partial and 
short-sighted remedy for this, the State issued orders that cultivators should 
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not be made to pay atliigber rates than owners, the revenue demand being 
distributed equally over all, and wliere tbo owner realised any profit rents these 
were liable to be confiscated by the State. The olloct o£ this was not to improve 
the position o£ the cultivators, but to lower that oE the owners. 

Meantime the revenue got more and more into arrears, though attempts 
wore made to realise not only the current demand, but the old balances ; land 
deteriorated in value'; and no one would come forward to take up descried hold- 
ings or land put up for sale on account of arrears. 

The number of owners who deserted in each tnhsil and the area abandoned 
are shown in the following table 




In and ntroKc 1ST7-7S. 

Since 1S77.T8. 

*s 

§ 

03 

Kamei of Taiisus. 

Xtimlicr of 
deserters. 

1 Jfdnitjer of 
kliAtas. 

Area. 

XiitnVr of 
deserters. 

KtiTnber of 
k!uitfts. 

Area. 

1 

Gopalgarh 

1,113 

405 

11,717 

... 

... 

... 

o 

Fahnri ... ... 

93 1 

SC 

, 631 

... 

... 

. ... 

3 

E&1Q& ••• ••• ««• 

SOD 

SM 

10,935 

210 

175 

0.923 

4 

Dig ••• ••• ••• 

4S3 

400 

10,730 

1S3 

139 

•1,303 

C 

Kamlier 

1.303 

C37 

29,703 

1,021 

450 

19,909 

C 

AkhcjgDrli ««4 ••• 

54S 

143 

19.S03 

003 

224 

21,703 

7 

Bharatpur 

745 

St4 

8,002 

927 

sts 

13,077 

8 1 

Xagar 

030 

230 

10,120 

009 

S3 

17,307 

0 

Bnpbas .. ... 

490 

300 

4,335 

cot 

1»1 

3,951 

m 

1 Oochain 

CSI 

101 

m.is-o 

611 

27S 


11 

0!;ana 

S,71S i 

1,318 

01,903 

i.isi 

811 

23.577 

IS 

Vi*ni( ••• 

1.710 

SiO 

03,10.1 

1,K« 

MS 

61.501 


Total ... 

ll.lSV 

•1,9.5.S 

211,432 

TfSns 

3.570 

190,110 


It appears that lS,9o9 owners, or about one-fourth of the total number, have 
abandoned their land since the summary sottlennent, and the area abandoned 
comes to over one-seventh of the total l.-Jials'i area. The tahsils of TVair, 
Biyana, Kumher, Akhoygarh, and Oochain woro in the order named those most 
seriously affected ; the Moo tahsils suffered least, partly bccauso the revenue 
was least oppressive, and pni-tly because the population is dense and was ahlo 
to maintain the cnUhmtioa. 

The area of land thus deserted by the old owners was citbor taken po.«ses- 
sion of by relations of the deserters or by other Zamindars of the estate, or was 
formally transferred by the litatc to co-sharers or others willing to assume 
revenue liability, and these have now been recognised as owners. "Whore such 
schemes failed, a favourite device was to bring the estate or holding under /57mH» 
management. 

Given efficient management this arrrangoment, though not a dcsirablo 
one, might serve as a temporary expedient. As worked in Bharatpur, where khmn 
estates are managed by the Naib-Tahsildars tlirongh the local Kamingo or 
Patwari, generally with an eye rather to their own interests than to those of the 
State, the system has caused immense loss to the State and further deterioration 
in the condition of the villages. As an example of the abuses prevalent, I may 
mention a case brought to my notice in Biyana this year, whore the Naib-Tahsil- 
dar had leased 50 highas of land for aKnas**S per higha, for which the Tahsil- 
dar had no difficulty in obtaining Ks. 3-d-O per bigha, and that, too, paid in 
advance. ^ 

-'One of the many evils in the old assessments was that where an estate was 
knam oi; deserted a nominal Jama was fixed and no steps were taken to arrange 
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forit5 future pavmeiit, the result being an enormous accumulation of arrears in 
such cases. Every case of a hhahi estate or holding has now been tahon up and 
arrangements made for the abolition of the hham system from the new assess- 
ment. "Wliore, as generally happens, the old owners agreed to accept a fixed 
assessment and could show their ability or give security to pay it, the land was 
settled with them in whole or in part, and where they refused* or were unable to 
accept liability arrangements have been made with other agriculturists. 

^ Tlie main obstacle to the successful settlement of these lands was that of 
liability for past arrears. Till the Zamindars knew bow these were to be disposed 
of, no promises could induce the m to accept responsibility. In nearly all cases 
I therefore fixed the amount of arrears to be remitted and to be realised to start 
with, and fixed instalments for the latter spread over the term of settlement. 
Once tliis difficulty was overcome the task was a comparatively easy one. Tlie 
following table shows the number pf estates and holdings hitherto managed 
hham which have now been permanently settled : — 
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It will be seen that no less than 2G whole estates and shares, amounting 
to 20 estates, have now been successfully settled; the proprietary rights have been 
defined ; and the land revenue, now fixed for the term of settlement, has* been 
accepted by the Zamindars. This settlement has been effected by restoring the 
proprietary rights in the whole area, or as much of it as they could man-age, to 
the owners, and assisting them Avith tahavi advances for the purchase of oxen 
and seed. Failing this, the land has been made over to other agriculturists of the 
same or nei'jhbouring villages. There are now only the following hham estate? 
in tbs State: — (1) Bharatpur Khas, (2) Srinagar, (-3) Kumiier Kh,ns, (1) 
Sir Sirkar (Wair), (-5) Ballabgarh, and (G) ifandal Pahari. In (1) to f J) tlio 
State is direct owner, and the'Zamind.ars have only a right to cultivate. In 
all of these cases however cultivating leases at a fixed reni have been given for 
the term of settlement, so the demand is not fluctuating. 


The estate of Ballabg.arh belongs to the Jagirdar, and as the>y»* will bf 
restored sooner or later the hham management must continue till then. lanual 
Pahari, a small submerged area, is the only really hham estate. 


'81. In addition to the special difficulties above referred fo, the.ab-cnce cf 
anv reliable or attested records in the .State caused a g' l.-r.'.l 
s-7f.i«a«t of d{.rat«. jn deciding disputes .as to propria wy .a?.'; < ' i- 

paacy rights and tenures of, and shares in, estates. The question (•: tear,:::-: j..i 
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■vrill bo discussed in Chapter VIII. IMutation of names curing to death, desertion' 
or transfers had never been attested, and hence tho action taken to frame a 
complete and correct record-of-rights brought all the latent disputes to a head. 
These disputes were, as a rule, summarily disposed of by Deputy Collectors, and 
tlieir decisions were recorded in registers specially prepared for the purpose, which 
now form part of the settlement record. The most important cases which 
required special investigation wore decided in separate files by the Deputy 
Collector, who referred to mo freely for instructions in cases of doubt, and 
appeals against their orders wore heard by mo. Tlie following table shows 
the number of disputes decided summarily, tho result of appeals, and the fees 
realised : — 
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In the enquiry many cases of alienations by sale and mortgage were brouHit 
to light which had not been registered at the time and had not paid the 
fees of 10 per cent, on the consideration to tho State. The rate of fees was 
reduced with the sanction of tlie Darbar from 10 to 5 per cent., and after all sucli 
cases had been disposed of a list was prepared showing the fees to be realised, and 
orders were issued to have these recovered through the tahsils. Tho total 
demand for these mutation fees is Rs. 35,310, of which Rs. 16,230 have been 
already realised. The rest will be realised within the present rabi or tho 
coming agricultural year. Tho amounts were so heavy in several villages, 
especially of the Biyana tahsil, owing to the great number of mortgages among 
co-sharers, that it was found desirable to fix instalments spread over two years 
for their payment. It will be observed that out of 4,411 disputes disposed of 
Bummimily , only 61 were appealed against, of which 44 were rejected and 
only 17 accepted. 

82. In a-ddition to the disputes the follou-ing table gives similar details 
pisposaiotrcgniarcMcs. Of casBS disposed of by Separate files 
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These enses, as a rule, involved important issues relating to tenures of 
estates, proprietary rights in whole estates, or disputes as to the property 
between ZaTiiindars and .Jlafidars of revenue*free estates, cases of partition, 
and complicated claims for occupancy rights, etc. As an example of the labour 
involved in disposing of some of them, I may instance the case of Pathena in 
'J’ahsil Akhej'garh. Tlio liistory of this old and bitter dispute between the State 
and the ilafidar, which had been ponding for the last thirteen years, is given in 
para. 57 of my Keport on the Central Tahsils. It involved the confiscation oi-- 
restoration of the mafi and proprietary rights of several hundred shareholders in 
an area of about 9,000 biylia^ and the disposal of arrears amounting to about 
Rs. 20,000. In the investigation 327 old records were consulted ; and I am happy 
to say that, thanks largely to the tact and judgment of M. Hira Singh, it was finally 
decided without any friction, to the great satisfaction of the Darbar and of the 
Jlafidars. Out of 8,058 cases disposed of by regular suit, only 92 were appealed 
against, of which 29 appeals were accepted and 03 rejected. Of the 414 cases 
. shown as ponding on 15tli February, many have since been disposed of. The 
balance consists chiefly of realisation of fees and partition cases instituted after 
the new records were completed. These will be disposed of by the Revenue 
Deputy Collectors. 

83. In order to maintain an accurate record after the settlement, it is 
essential tliat all changes of proprietary and oooupancy 
rights should be brought to light, and after necessary enquiiy 
given effect to in the annual records. Hence as the new -records of each tahsil 
were completed mutation registers were opened for the record of such changes 
and rules laid down for the disposal of the oases by the different classes of 
Revenue officers. The system is working well, but will require careful watching 
till it has taken firm root. The following table shows the nmnber of mutation 
cases decided by Sadar Mnnsarims and Deputy Collectors after completion of 
the new records in the northern and central tahsils and the fees realized ; — 
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The cases are cliieflv simple ones of inlioritance. Tbc rules recently 
issued by the State to restrict alienations — rrliich ■will bo referred to in the nest 
chapter — ^have considerably reduced cases of sale and gift. 

The system folio-wed in mutation cases is that in force in the Panjab. 
The original form is in Urdu; the Patwari has n register in Hindi ; orders are 
passed by the attestation officers on the original form, which is .then sent to the 
tah’sil for recoi’d ; and an abstract of the order is made by the Patwari in his 
register and given effect to in the annual papers. 

8i. In the course of the settlement and at its close the following state- 
DoconontB to be mode ments, registers, and reports Itavo been made over to the 
over to Couocii. State Couucilnnd Hevenuo Office : — 

. (Ih Settlement records of each estate Jchaha and maji, including the 
documents mentioned in para. 77. These have been well bound in leather, 
and arranged in the record-room by tahsils in topographical order. 

(2) . The incomplete maps and records prepared in previous settlementsi 
which have been bound in one volmne for each village and placed with the 
preceding. 

(3) . Other papers, original chithas, or rough copies prepared on the 
ground at the present settlement. 

(4) . Lists of State lands showing the area and the departments in charge. 

(5) . Statement of the old and now Jama, by tahsils and estates. 

(6) . Statement of arrears to be realised and to be remitted for Jcfialsa 
villages, showing the instalments fixed in case of realisations. 

(7) . Similar statement of arrears due from Mafidars. 

(8) . IListhandi of the new jama showing jama, cesses, etc., and the 
Icharif and rabi instalments. 

(9) . Statement B by tahsils, summarising the statistics and assessment 
data of each estate, and containing my original order giving reasons for fixing 
the new jama and disposing of the arrears of each village. 

(19)' _ Village note-books bound in volumes by tahsils, which embody all 
the information available as to area, wells, cultivation, rents, population, ploughs, 
cattle, and realisation of revenue from the summary settlement up to date, 
and contain a detailed account of the "village resources written by the Deputy 












Collf ctors, and a copr of niy order of assessment. Portlier explanation of this 
important document is given in the next paragraph. 

(11) . Copies of mv printed assessment and final reports and the ori<rinal 
reports of the Deputy Collectors and Mr. Pyster regarding their tahsils. “ 

(12) . List of instructions issued during the settlement. 

(13) . Copies of the Patnrari and Kanungo Eulcs and of the neiv Eevenue 
Manual (under preparation.) 

(1**). Copies of the JToJi Eegisters (to be prepared rrhen the enquiry is 
completed). 

84A. The original Statement B, irith manuscript and printed copies of 
tlie assessment and final reports, vrill be made over to the Agency office, together 
vrith all English correspondence relating to the settlement. They should be 
kept separate so as to be readily available at next settlement.- 

The village note-book contains tbe following information > 

(A) Statistics — 

I . — Milan Bakha or statement of areas, showing details of area at the 
last and present settlements. 

n. — Jinstcar or crop statement, showing the crop grown at last settle- 
ment, in the 5 years preceding the jiresent settlement, and in 
the rear of settlement. 

m . — Jama Wasil Sa^i, sliowing the demand, realisations, and balances 
of tbe various settlem^ts since 1855. 

rv. — Showing sales and mortgages from 1855 np to tbe settlement of 
1890-91 and from 1890-91 up to date. 

T. — Statement of cultivating occupancy, showing area cultivated hy 
owners and the various classes of tenants in the present settle- 
ment. 

TL — Statement of rents, .showing the area held and the total and 
average rents paid by the varions classes of tenants on different 
classes of soil in the present settlement. 

TII, — Statement of tenures, showing the number of estates held hj 
tbe different tribes, with details of area anUjama m the present 
settlement. 

Tm. — Statement showing population, bouses, carts, ploughs, and cattle 
in 1890-91 and the present srttlement. 

IX. — Statement showing details of wells and well areas in 1890-91 and 
present settlement. 

(B) Baht J)nhi or general account of tbe village with special reference 
• to assessment prepared by the Deputy Collectors after personal 

inspection of the village. 

(C) Ass^sment remarks by Settlement Commissioner based on the 

above statistics and his personal inspection. 

(D) Abstract of method adopted for distributing tbe new jama. 

These note-books should remain in the custody of the Deputy Collectors 
so as to be always avilable for reference. 

85. Hitherto tbe system of record has been anything but satisf^toiy. 

There were .several record-rooms lying at a great distance 
««. -rcsn, 'from one another and from the various State offices. The 

records and record-rooms of the Inam Department and those of the BunuTth ov 
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ITaH Department \rer0 separate from one another and from those of tho Rerenno 
De^rtnmnt. STo attempt had ever been made to -weed out or arrange them, and 
no proper registers wore maintained. Hence when any file was ® 

was^grLt difficulty and delay in getting at it, and frequently it could not bo 
trac^atall. No rules existed for destroying the old and unnecessary 
Hence the records increased to unwieldy dimensions, through the tortuous wazes 
of which it was almost impossible to follow out the point lu dispute to a clear 
issue. The whole system was chaotic, and caused not only inconvenience to all 
departments, but frequently grave injustice as well. 

The State has now decided upon and begun the task of a radical reform. 
The Settlement office, which is commodious and conveniently situated outside tlio 
Mattra gate, has been converted by the Public Works Department into a 
splendid record-room. All the revenue records from the different offices have 
been brought together, and are now being amnged in separate for each 

village. iPoi* convenience of reference each village bundle is divided into tbreo 
sections, relating to — 

(«) Settlement cases ; 

(6) Inam and mafi cases; 

(c) Other revenue cases. 

Rules have also been issued for the destniction of old and unnecessary papers, 
and this work is proceeding pari passu with the ro-arrangemont of the records. 
The bound settlement records have been neatly arranged by tnhsils in a 
separate section of the same building under the care of the Record-keeper. 
The aiTangement will enormously facilitate work and secure proper custody of 
the records now prepared with such expenditure of time and labour. 

86, In Bharatpur it has hitherto been tho custom that all litigation re^ 
AtTaflgaTnenutorfaiTito lating to rights in land, excluding tenancy cases and claim 
diiposaiot land cases. ^ for spccific relief, wcTO disposcd of by tlio Civil Coiirts. This 
would be unobjtetionable did the State possess the adequate machinery. My 
experience of the actual working of the system was that the Nazims who dealt 
with the cases in the first instance or on appeal from tho Tahsildars, and tho Civil 
Judge who disposed of appeals from tho Nazims, owing to their ignorance of the 
revenue system — an ignorance not unnatnral under the circumstances — ^werc not 
the proper agency for the work, ^ In nearly every case that came before me tho 
most simple i^ne had been complicated by iinneoessaiy enquiries into side issues ; 
the investigation was needlessly protracted to the great inconvenience of tho 
parties and their witnesses ; and when a decision was given,- it had no finality, as 
none of the courts was in a position to secure a real grasp of tho facts. Hence the 
Nazim’s order was appealed to the Civil J ndge, who frequently reversed it, or 
directed a new enquiry 5 the Judge’s order was appealed to the Dewan and tho 
Ooimoil, with the result that the issues which should have boon fixed qt the start 
were often fixed for the first time by tbe final court of appeal, and the whole 
enquiry had to begin all qyer again. I theroFove suggested tliat the proper agency 
ter disposing of the litigation relating to land was that of the Deputy ‘Collectors. 
There ai^ now two qualified men who having worked throughout' the settlement,’ 
have an intim^e local knowledge of the State and of revenue conditions! They 
control the Tahsildars. Ktoungos, .Patwaiis, and the land.revennp ’ agency 
generally .through which such cases must usually be investigated; they have direct 
access to the settlement and annual records, which have beSi’ and will be prepared 
under their supervision ; they are or should be continually on tour in' their res- 
pective circles, and therefore m a position to take up the cases locally, thereby 
securing a more thorough enquiry and a more speedy decision. ThUe viewb 
commended themselves to the State administration, and all litigation relating to 
rights in land has MW been withdrawn from the Civil and made over to the 
Revenue Courts. The system ivjU, I am sure, work well ; and I have here 
recorded the reasons for the change, as it is possible that attempts may be made 
hereafter to revert to the old arrangement. oe imiue 
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owner would now take from tlie cnlhivator if rents were paid in kind. If, there- 
fore, we take ono-tliird of the value of the clialii crops and two-fifths of the 
•<valiio of other crops as already ascertained, the result will represent the owner’s 
.^arc, and two-thirds of this will represent the State share, which, as already 
settled, is now limited to two-thirds of the net assets. 

Taking the owner’s share as above ascertained to represent the net assets, 
the State demand at two-thirds of the assets is represented by two-ninths of the 
value of the clialii and four-fifteenths of the value of all other crops. The 
results have been worked out in Chapter VI of the Assessment Reports, and 
tiiougli based on a series of hypotheses they were found to be one of the most 
useful and reliable estimates available. 

110. Applying the same method of calculation to each kind of soil, we can 
^ . , deduce (1) the total value of the produce, (2) the owner’s 

raipipcrbigiiaby the cui- Share or net asscts, w?., one-third for o/mAz and two-fifths 
for other crops, t3) the State share at two-thirds of the 
owners’.sharo; and dividing the result by the total area of cultivation in each 
class we ariuve at (1) the value of the produce per bigha, (2) the value of the 
owners’ siiai'o per bigha or rent-i’ate, (3) tlie v.due of the State share per bigha 
. or revenue-rates, which, if applied, would bring out the State demand as above 
sliown. 


111. In spite of the fact that nearly half of the cultivated area is held by 

„ , . , tenants-at-will paying cash rents, these rents, taken as a 

whole witliout (uscnmination, were of little use as a guide to 
the assessment. Even where tlie genuine rents were disclosed they were often 
non-competitive and did not represent the full letting value of the land. The 
reasons for this have been stated in the assessment reports and are equally 
operative in all tahsils. To some extent the lowness' of the rents as 
compared with the jama is a genuine fact and is' due to (1) the high 
pitch of the assessment;. (2) the great agricultural depression that follow- 
ed the famine of 1877-78 and re-appeared again during the last 5 years; 
(3) the desertion of owners and tenants, which resulted in large areas 
being loft derelict or managed Jeham, which the owners or the State are 
glad to 'get taken up on very easy terms ; (4) the want of competition for land 
. owing to the extensive areas of waste and the comparative scarcity of tenants ; 
(5) the past policy of the State in prohibiting or discouraging the owners from 
i-ealising more than the State demand from the ‘ cultivators ; (6) the recent 
drought has temporarily changed much land usually cJuihi into barani, and lowered 
the rents to a corresponding degree; (7) there has been a great increase in 
the barani cultivation within the last few years, and tenants who break up waste 
are allowed very lenient rents, generally 4 annas per bigba for the first few • 
years. 

Hesides these genuine reasons for the lowness of rents, there is another 
explanation, viz., that the full rents have not in many cases been recorded. Some 
notorious instances of this were brought to light in several villages in Rupbas, 
In one of these the owners realised at the rate of Rs. 2-8-0 per bigha, while in 
the bacilli they' showed the tenants as having paid only 8 annas per bigha. This 
was done with the connivance of the tahsils’ officials, who shared in the profits. 
Again, in the more fertile tracts of Biyana, Rupbas, and Oochain, it is not un- 
common for the owners to realise from 8 annas to Re. 1 per bigha as profit from 
the tenant at the time of giving him a lease to cultivate, while he is shown as 
paying only at “ owner’s rates ” or even sometliing less. Several of these cases 
came to my knowledge during my tours and increased my suspicions as the cash 
rents being so low as the recorded figures showed. ^ 

112. “With a view to ascertain the true competitive cash rents special 
sppciai enquiry to elicit enquiries Were made by the circle officers in selected and 

Bcnuinc cash rents. representative villages in which from One reason or another 

competitive rents were taken, and there was some probability of getting the 
correct figures. This special attestation was carried out with some success in 
Kama, Dig, Kumher, Bharatpur, Rupbas, Oochain, and Biyana, and the results 
and the conclusions derived* from them have been described in Chapter VII 
of the Assessment Reports, 
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dataxvere not aiifficiont to generalise upon, ve-^ 

therefore, tho e.stimato based lipon Iwo-thiiils of the cassh iti . ^ . 

suited in a reduction of tho old dotnand. 


US This is a problem %vith which nearly every Sottlotntml OfTirer is eon* 
, „ fronted when dealing with village comimmifioa in whidi 
owner.s themselves work a larp proportion of the area, 
^tricts. and that goncrivlly the best, lu luy Alwar rejmi 1 1 hai o 

shown that similar conditions exist in that iSUito, though the^ revenue i« 



aiscriois nujoinui*^ jjinuaHiui. «iu \ It t 

assessed ovex* twenty years ago, and llxoir position tlien as vegurds the c:\m reot^? 
was much tho same ns that of Bharatpvir now, as the following extracts from tiio 
Settlement Reports prove. 


Tho Settlement Ofllcor of Agra in proposing a demand higher than 
was iustified by tho recorded rent.s the geniiiiuMiess of which was a}>j<urently 
not open to doubt, wrote thus (para. 10, Seitlemeiit Uejmrt) - 

"A detailed osaTOinntion of the rent-tate-? of the estates lies ceiiiph-Uly conrinffil . 
xno tliat as yet nothing like tho full rout, vfhieh it IR po'^fible lor a trnnnt to pay, t/?M*u 
as a rule hy the laiidlord. Competition 1ms not taLcu the place of cuMoai in uelersnimag 
the rent, and rack-renting is utterly nnknovrn.” 


The Settlement Officer of Gurgaon in paragraph 00 of his report 
•says; — 

“ Hitherto the great majority of the tenants paying cash rents have been holding 
at cnstoinary privileged rents wliiclv had their origin in the days when the latid was 
plenty and the cultivators wore few. During tho p!v^l few ytaif however, and CHpociaJly 
sinoc the announcement of the new assessinealB, ihero has been n mai ted tfuiloucy on the 
part of tho owners to insist on their right to receive larger rents.” 

In the Falchpur Sikri Tahsil, which adjoins and is very .similar to 
Bharatpnr, the actual average rental w.as even then Hs. 3-ltj.O per acre, or 
Es. 1-8-G per Bliaratpnr htghu, while the actual rcconied rate now in liharatpur 
is only Rs. 1-3-9 per htglut. 

■ Similarly, in reviewing the a.sse.«pmcnt of tho Cis-Taniiia Tnhsils of Mnttrn, 
—adjoining Kama, Dig, Bliaratpnr and Kiimher, — the Governnienl of theNorth- 
IVestern Provinces wrote in ISSO : — 


“ If a fixed and low rent he the highest good of a tenancy, the system sanctioned 
by tradition in these Cis-Jainiin paiganns beciircs it. I'he peculiarity is lliat tho tenants in 
Diiiny of these ihayaeharn villages nvo not required to pay more thiin the share of the 
(^veriiment revenue mid villugu o.vpeuses tlmt is proportionate to tho land held l>v them. 
They hold as it is termed at revenue rates. Jn thc.se estates the bulk of ibi- land is 
cultivated by tlie members of the brotherhood themselves, 'i’hc surplus land alone is 
held by tenants ; and as the only contribution required from cntii voting prtqirietors by tho 
village council is their quota of the land tax and other cxponse.s, tho ciistoiii grew up of 
dcauug with uuy touuiits iUeru iniglit l>o in tlic 5 nmo wny. The di^iinctiou ln*twet*n rent 
]^oper and revenue is thus oblitorutcd or rather unknown in these Wiounrlinm villages. 
Here the important pointy to observe is the salutary effect of this system of revenue rates 
m preventing, as Mr. Bhiteway (.Settlement Oflicerj savs, any but the uctuul cultivator 
derivvug any profit from the land." 


The difficulties with wbicb I liavc been confronted iu assessing these lahsils 
are exactly the same as those above descrihctl. A large portion of the land does 
not pay rent, being cultivated by the proprietors themselves. A further portion 
o j privileged or leniently-assessed tenants paying little more than the 
btate dues and villa^ expenses. The proprietary bodies are iinmcrous, and for 
the most part poor. Tlt^ rely fot; subsistence less on rent than on the profits of 
their OTm cultivation. For the same reasons that in Cliliata iMattra) the Settle- 
ment Officer, tlmiigh the standard of assessment was half -assets, fixed a revenue 
demand of Rs. 2,02,933 on a recorded rental of Rs. 3,07,410, and in Kosi a 
demand of Rs. 1,G(',040 on a recorded rental of Rs. 2,10,495,— thus taking 


Tahh} sJiQiphiff urw ch<tl'ksJoi'me(} with ami a)'fia. 
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119. In fisin«» tlic new assessment it was necessary to take account not only 

AWitJon or o.s.coaa.'' o£ the old demand and tbetwo general cesses-t/r., Patw^^ 

rroas mmm. cess Ks- 3-2-0 per cent, and local rate Bs. 4-11-0 per cent.— • 

on the land revenue, which have heen maintained unaltered, hut also of the 
various miscellaneous cesses and imposts (known locally as lags) which have heen 
tacked on the Jama from time to time. The chief items were (1) percentage on 
the Jama levied for arrears prior to last settlement, (2) subscriptions to temples, 
(3) instalments payable to Mahajans for advances in the famine of 187 /-r 8, (4) 
resumption of part of the owner’s estimated profits or of the^ }ainbayda7'i dues 
for some past misconduct, (5) subscriptions for the Bamlila fair and for the pur- 
chase of Ganges water to wash idols, and (0) charges for roadside ^grazing and the 
cultivation of watemnts, etc. etc. Details for each tahsQ are given in Chapter 
Vin of the Assessment Beports, and the items are varied and curious. The 
incidence of these petty items was generally arbitrary and unequal. JThey 
complicate the accounts and furnish a bad precedent, which the officials of Native- 
States are only too ready to lay hold of, for the imposition of new imposts. The 
instalments for old arrears have ceased with the remission of the arrears as 
e.vplnined in Chapter II. The Darbar at my suggestion agreed to the abolition 
of all the remaining charges as apart from the land revenue, and to arrange 
for payment of them, where such was expedient, from the State Treasury. 

The total remission in each tahsil works out as follows : 


Gopnlgarh 

• •• 




Bs. 

8,978 
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• •• 

• •• 

• •• 


8.169 

Kama 
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Dig 





5,GG3 
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• •• 
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Akheygarh 

• •• 




3,229 

Bhnratpnr 

• •• 
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Knjilias ... 


• •• 
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4,t)G6 . 

Oochnin ... 

• •• 


• • • 

• • • 

3,122 

Biyana 

• •• 


»»» 


8,899 

IVair 

... 


... 

• •• 

"5,827 




Grand Total 

» a» 

50,651 


This remission should be set ofi againstthe increase in the land revenue 
demand on re-assessment. 

n«« of ttc«w demand. . , lu future the items of demand will he very 

simple, being limited to — 

(1) the land revenue ; 

(2) local rate at Es. 4-11-0 per cent., or 3 pies per rupee } 

(2) patwar CC.SS (dawiO at Rs. 3-2-0 percent., or 2 pice per rupee j 

and in certain villages, 

(3) instalments on account of arrears since 1890; 

(4) water-rate on land in-igated from State works where this has not 

been taken account of in the assessment. 

These make up the demand due to the State, besides which there is a 
special cess levied ns maibn for -village expenses. To complete this chapter 
these ttvo latter charges may ho explained. 

121. The saimbo demand or wntor-rate represents the oharjre on all 
,vy<-5rmrr.t of tairabi lands irrigated hy dams, channels, and other distnbutaries 
. constiucted by the Stale. At last settlement lands which 

wore f am, ha at the timo-*.e., inundated by any of these sources— were assessed 
as. .euch, and no provision was made for charging a separate rate in case of 
futuiv extensions of irrigation. ^ 

Tiic derolopmcnt of tho irrigation system, so succcssfnllv caiTied on by 

■ years, has greatly increAsed tl.o area 

iKiietitted by and tlio efficiency of the inundations, and since 1897, when the 
results of the new inan.'igemeiit began to be appreciable, the State hal imposed 


81 


V*. 

Results op Re-Asszss3Ient. 

124. Before applying the various estimates of the neu" assessment des- 
sammarf of eonsfder- cribcd in Chapter IV., Tvhich are of a more or less hypoth- 
atioos for and against en- ctical uaturc, it will bc Convenient to summarise the 
ancemtnt. practical Considerations for and against enhancement. 

The following table shows the increase or decrease in cultivated area; 
wells, chnhi and dahi'i area, ploughs, prices, and population as compared with 
last settlement : — 


Ticsil. 

Cnlti- 

rat^'d 

area. 

Crop 

area. 

Cdabi abcji. 

Ifaso.'CBr. 

Eacba 

Trella. 

Pionglis. 

Prices. 

Popnlatioa. 

Hal. 

Total. 

\To\ls. 

Laos. 

CopalgaTh 


+W-5 

+11 

—25 

— 9 

—27 

—27 

^ot 

+35 











knomi. 




fahsri 

... 

+ 9 

+ 7 

Hot 

+13 

— 7 

—20 


+46 

e 






kflowa. 






■ “ 


Eaas 


+12 

+22 

... 

+15 

+ 7 

+10 

+130 

+35 

a 


Di? 

••• 

+27 

+32 

... 

+32 

+12 

+12 

Kit. 

+46 

19 

J L 


Katnb^r 


+1B 

+14 

—10 

— 1 

+18 

— 7 

— 7 

+14 

1 r 


Akb^rgarh 


+ S 

+ 6 

—22 

—16 

— 2 

— 7 

+ 31 

+13 













m. ■ 


Bharnipcr 

... 

+27 

+31 

—12 

+11 

+10 

«^14 

— 6 

+21 



Nasaf 


+17 

+22 

— 6 

— 4 

+ 6 

—10 

+ 47 

+41 

J L 


Snpbu 


+10 

+33 

—17 

— 6 

+85 

+11 

+273 




'Oocbain 


. +10 

+ 1 

—21 

—16 

+ 3 

+11 

— 2 

+17 















Bifasa 

... 

+ 5 

— 4 

—13 

—11 

— 3 

+ 5 

— 22 

+ 4 



Bfaoaawar 


+ 2 

+ 1 

—20 

—19 

+6 

+11 

+ 29 

+21 

L 


Batabgarh 

... 

+ 6 

+ 7 

— 9 

— 6 

... 

... 

... 

+82 



Total of Stato^ 

... 

13 

13-5 


... 

... 

... 

... 

... 

... 

~2 


Owing to the incomplete or inaccurate character of the statistics of the 
1890 Settlement, the data for ascertaining the subsequent increase or decrease 
are not always quite satisfactory. This much is however clear, that for the 
whole State ‘there has been a substantial increase — from 13 to 14 per cent, 
in total cultivation and area of crops sown’; that there has been a decrease, 
though only temporary, in the number of working masonry wells and laos ; 
an increase in the number of hacha wells, and a falling off in the total chahi 
area and the area irrigated, within the year, but this decrease is largely owing 
, to the recent drought and may be regarded as temporary. There has been a 
. very large apparent increase of ploughs — ^Imt the figures of last settlement 
' are*donbtful— -and a slight decrease of 2 per cent, in population,^ but this is 
caused by the falling off in urban population, and the rural population has 
I risen sh’ghtly. Prices, for reasons already stated, have not increased for pur- 
’ poses of assessment. 

Among more general considerations for and against enhancement the 
following may be urged ; — 

ipor — (1) a great improvement in the revenue administration since 
1896, and especially during the progress of settlement, viz., 
the correct definitions of the rights of the Zamindars, tlie 
limitation of their liabilities to the State, great security of 
property and safeguards against exactions, and, above all, 
the settlement on a sound basis of deserted holdings and 
kham estates ; 


82 


(2) the remissions of the enormous arrears prior to 1890, oyer 43 
^ lakhs —and all payments in liquidation thereof ; 

• (3) the remission of most of the arrears 'Since 1890, and tlie 

arrangements made to realise the sums to be collected by . 
easy instalments ; 

(4) the steady development of the irrigation system, and the restora- 

tion and extension of the liciiids on n’hioh the State has 
spent several lakhs since 1895 ; ^ 

(5) the disappearance of the vrild cattle nuisance which harassed 

Bharatpnr, Kumher, and parts of Dig, Rupbas, and Oochain ; 

(6) the abolition of a great number of extra cesses, the reduction - 

of the rate and amount of malba, and the reform of tlie^ 
lambardai'i system ; 

(7) the general inclusion in the assessment of water-rate on 

soiraba lauds, where it was formerly separately levied ; ' . 

(8) the large amount of waste land still available in the central and > 

southern (ahsils, which is being steadily broken up. 
jiyainsi — (1) The land revenue had already been enhanced between 1855 and- 
1899 from Rs. 14,16,000 to Rs. 19,10,000, f.c., by 35 per cent., 
owing to frequent re-assessments for short terms j 

(2) the condition of the people owing to agricultural calamities 

and gross maladministration deteriorated steadily between . 
1870 and 1890, and it is only p-ithin the last few years that 
it has shown signs of recovery ; 

(3) in consequence of (2) even the assessment of 1890 has not been 

paid in full except .in the northern tahsils and in Nagar,- 
and even in these there were slight arrears in 1898-99 and 
heavj’ arrears owing to the famine of 1899-1900; 

(4) the assessment of 1890-91 was heavy in the remaining tahsils, 

and oppressive in Rupbas and Bhusawar as well as in many 
individual estates of all tahsils; 

(5) o8’5 per cent, of the cultivation is dependent solely on the 

rainfall, which, though fairly abundant on an average of years, 
is subject to great fluctuations from year to year, while the 
winter rains aro very uncertain ; 

(0) though 22-5 per cent, of the area is secured by weUs a large 
proportion of these are brackish or bitter, which, unless 
aided by rainfall, tend to deteriorate the soil, and the 
drought of recent years has reduced the water-supply in 
all wells and thrown a great number out of working ; 

(7) the now cultivation is often in inferior lands, and most of it 

was assessed as fallow at last settlement at from 2 to 8 annas 
per higha ; 

(8) many viHage communities have not recovered from the famine 

of 1877-78 and do not po.ssoss enough hands or oattle to 
work their lands fully, they have also been much straitened 
. by the recent drought ; 

(9) owing to the want of eultivators, especially in tlio central and 

southern tahsils, there is little competition for land and rents 
aro low; 

(lb) the crops are in many places damaged by wild animals,— deer, 
iiilgrir, pig, etc., — and in the sandy .tracts close to the 
Banganga and Gambhir, by field rats. 


The problem of assessment was to so adjust the above considerations to 
the e«timatcs of .i.s.sessment referred to in the preceding chapter as to work out 
an . ((mt.ible demand based on tbo principle that the State share is two-thirds of 
tne esiimalcd net assets (except on cJiaidh and ittfamrari holdings). 

12’). Tlie following table .shows for each tahsil (1) tlie old demand alone 
**" i r.:’n lU'mAnJ Uy id including co.ssos now abolished ; (2) the theoretical new 
demand brought out by tlio various osHmntos; (3) tlie 
’ , .a-'-'sessnienb proposed in o.acli case; (4) the assc.ssmciit as 

aciti.illy iirmoimccd, the sum total of the village assessments 
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Thus according to the assessment reports, which deal only with the Jehnha 
villages and do not include the leases of waste land, the demand of the year 
prior to assessment' was lls. 19,09,168, and including cesses abolished or 
included in the jama Es. 19,76,336. The new demand proposed by me 
was Es. 20,85,000, and the demand as actuaUy announced was Es. 20,64,387, 
rising by proo^ressive assessment in certain villages in certain tahsils to 
Es. 20,9G,208°in the sixth year, at wliich amount it will remain for the 
remaining term of settlement. My reasons for fixing the new demand 
are 'fully explained in the assessment reports and the letters reporting 
the announcement of the new jama, which have been printed as appendices 
to the reports. Progressive assessments wore given to villages (l) m wlucn 
the assessment was considerable, "and it would be impolitic to demand it in luU 





at once, or (2) which, owing to temporary depression, wore at present unable to 
pay a fulljawa, but were likely to bo able to do so after a few years. 

The soil rates adopted to work out the now demand in each tahsil w6ror 


M follows : — 
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12 fi. Thc’n rnfr.e ?(ay<* Iwri cotnparpf] xrilh one nnnflipp nnrl wi<li those 
^V*• -,*.4 f ! 5 for of inljoiniTip Hritish Distriefs atifl Native States in tlio 
i'.r jrtifM I nspt-sstneiit reports nml need not be fiirtlier disenssed here. 

As the fv,vh*e tnhsilc siiown in the preeedingf aide have now been reduced 
in ton, niid flien' have b<v>n cnjisiderabb'chaiip**; in tiie boundaries, it will bo con- 
venient tn show for tlie toiisil-* ai; now constituted llio rdd and new demand, wiUi 
detail' of procre-sive iodiaueeineiit, and also of (I) kUalm villaffcs, ( 2 ) hhnm vil- 
la'^es, and le:i‘:es of State lasnls. Tins is done in tbc following Itiblc : — 

Sfttlriiinif nhotriitff firir johia. 

. *'M ! 


»* .Vurrcrf TjJ rtJ i 


I I 




iv'.'i'i' ! n*'?- . JJ-'t 


I P»* »n* 




( r.(-f 


i 


?,v> 




sr/i 


s n.- 


Jttr-'.. 


... 

. I) ^ f « r ^ S n 
0»it ... j ... 
T'-.! J.-l-'-TS 


t.i’i'' S.V-o’ 




HkV JiKil. 



Sffnb^t ' FofTib»i| 

vx/j. \ in<V>. 

♦ 

S^mMt 
' IPU. 



S*»fn}jnt 

If'W. 

lOO'.-eC, 

SMUri 

av> ri.V); nw; 

2,3'.i.‘ 10 
KW 



2.21.Jf>0 


I.C-l.O*'* 

. .. . \ 

l.c.io.o 

1,79,0:,: 

i.:/9.o',7j 


3.7.'/>' 

»,7.70 

•a./.'o 

2.17.9' 2.<yui 

2.7S7j 

2, -.‘.7 


. r.»'! 

* 1^1 *. ttir— 
? KS Cl 


t/y'Ms t,4i.r:'T, i.4i.r.7ji i.ts.wr i.ijrjii' 

n cr.-.; 4.«2 r..re:j r.,y,-x 

fj,. ' .T*.;*, .',,112. r.7js P2,,/ .K_rtf)7! S,</<7 


i,sa,r,'rj 

i..'!'/'! C.3''9 


..I- 


r. 


r.'t 

... 

2"'.Kt 
... 1 ... 

'.MC.OV,' 2,10,S'!. 
.-ro, r.,77 

2.10 1-W 2,l,e..7.7o’ 2.19.<'-.o’ 

799, 6;o; s.o; 

V 4 '; 

; 

( 

. Ti.lit 

.M 

i’.'O tin 2,14 ►'Ori 

2.l72Krc’ 2.17.11 ij 2.17..’/>7; 2.19.102* 2.20,7.72' 

223,732 

t 

Vim ... ^ 

< 

r»f^4 


SfA'jis nu0 2.5^1 •K» 2.t>i.tr 

2,M,'!»/. a.I-c’/.'"'!' 2,92..7M, 
21' 8.7 •>0S7l 20S.7 

2,S2,.7&0 

r . 

Ci.tV 

, i.OK 




Total 

• •• 


' 2,92.730 21/3.12.7 

2.<54.07.7j 2,91.07.7’ 2,91.07.7' 

2,91,07.7 


r Fr»".! 

* n'^nu-l 

... 

1,41 '(O' 

) 

1,4I,1''S' 1,41,21' 

1,12, *■2.7^ 1,12.923' l,|9 2T3j 

1,19, -27.7 

« 


pat J 

; 11.277 7r/^ 

S,tI9. S,732 
1 

P,i:o; 9,12'! 9,127; 

1 i 

S,127 



CJ.»U. 

... 

h,7T.r 

11. 477- 15 572 

17.'>97l 17,.7V'l lT,.7Sn 

17,.7S0 

1 

f 

' T< IrJ 

... 

j 1.40.2-,; 

I. <31 .074' 

! « 

i.n.0.010 i,r,o,o.io| j,7.7,9y>| 

1.7.7,930 


Tl’ifUj ...J 
( 

; 


227,111 2,27,1 11 ! 2..T7.iar 2-27,.2CC 

2..77.5ir 2.37.0111 2.37.741! 
3,0I7| 5 . 088 ’ 6,SI6, 

2.1-4, I^Ol 


■- Cl.ul5 

... 

lOI toi 

101. 2..5.',.7 

5.M0 


/ 

I TnJ.^1 

... 

' 2.274.M1' 2 27.212* 2.3'.*,74C 2.l'’?,f<'v'l 

2,12.0.’9| 2.13.4.77J 2,43,557) 

2.49,907 


( 

/ 

IV»»»‘I 


' S/K.al 2.0C,OJI 

* 2.I5,*’05. 2.ir».Wi.': 

2.1.72>7.7, 2,15.97.7' 2.1.7.97.7; 

2,18,075 


] Ct>aVi 

... 

«•* { ... 

9.7.7, 1,7:w 

1//Jl! 1,032! 1,0<72 

1^052 


1 To'nl 

... 

' 2 . 0 c fiOI 2,^X0l| 2.17,1.7^ 

2,17,.V19’ 2 . 17 . 027 ! 2,17,C27j 

2^nj}27 

10 

Vi'alr .. ) 

* ritM 


2,.22..27»> 2,2S,3o; 

... 1 ... 

2,17.S0S‘ 2.17,1 B.7 

2.17,.7fl9' 2.17.027) 2,2>,0ri2; 

2,2.7. »:'2 


• Cftnkf 

... 

4.2S9 2.20.107 

22012 2.20, 032| O.SOSj 

0,398 



i Total 

... 

2,?.2,‘!78 2^=,«)I 

2.2M.*>; 5,701 

5,7ClJ C,S98j 2,2r,590j 

2,39,330 

*5/ 

Bsllab^arb 

Inr-il 

... 


30,000’ •lO.O'O 

S'J.fWj .70,00cj 30.0f»j 

nc.fife 


( 

ToT4t 

risM 
> Kham 
; IHHal/pirh 

... 

li.ViCi'iSlU.O.Xflft 
1.7.029 J.TCSO 
.71,04.1 .71/^7 

20.O«,*i02 20, <■'8.13320,1 1,90.7 20.14.108 20.27.SS3; 
10.021] l(;,<',2t’ 182:29’ f«532 18,5.70 

.70.000 ,70,000’ .TC/WO .70,000 S'l.COO 

2 '», 37 . 8.75 

l-..79<» 
30 VO 


ToUl 

... 

J/Ofr^720/jn;>Xt20fi0,7S3'20^GI,<y,n'^t)0.r^^^^^ 

20,92.309 


* 

Otistoi 

... 

lOlj ]2J!.77 

2.7,40.7[ 31,420| 

42017 ! 44.5.7SJ 40.2e9j 

• 40,209 


fir-ksn Torit 


l!),W,7(y!20,.'.'!,02I5O.S3,425;2O.!)3,4S92».OS,Gf/>2],13,176'2I,20,'Ss' 21.35, CSS 

i I < 1-1 ' 


1^0 


* It not inrJor!'* R^. CV) of cfmufh jnm»t In Ajan R«. HfiO nn»I Karmn'nn R«. 100. 

f It jno*url^ R^, ni.’i on ehanth Jnnui in Xi*trar3, bat docs not incitirlo JU.. -ITO of Jlialora arjrl 3IandaI pan! I 
a« U w iricrludc'l in r/f^r/ts 

X It loc'udee Uf« Z!Zot MaMoni dcdastC'J from rnnji jtmt. Tho /a**:! of ckzh Safirrntjarh noi Intlaidd. 
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Tho figures show some 


Totftl rnhnncMncnt owing 
to ri.**a^ocs8meiil 


' SSroAgto ..p O' or'”"' 

S5»rtoH.U. «.,.! toJ. «na n ™ 

inno «nt. tlin fiiniVCS TlOW civcll lUilV Ik' COII!*ulort'H fitml. i tlf} 



and Rs. 21,33,038 in in0.').100(i—au - . , 

cent, initml, and of Rs. 2,28,872, or 12 lu-r cent, finnl, Atounst ( l.i.x onhrinre. 
ment must bo sot off miscolluucous cesses now nbolislied to tin: e.McnL ot 
about Rst 60,000. 

128. After the nsse.'isinont proposals for each labsil bad been forinuluted, 

tbe asse.«.siiionts for eaeb estate were workftl out by tne 
Ym»se ft«o«mcnu. iifijcors, aiid n note showing why 

and how tbo rosnlt bad boon arrived at was veconleil c>]*tii.»dl‘* oaeb o.<.(nte itt 
Statement B. In this note the disposal of tbo arrears in ea-b e..a'^c is also shown, 
and all other matters relating to tho village as-sesstnent , rir., the umomit due 
on khalsn and viojl lands, — whether wnter»vates have been included' iti <»r o.v- 
cluded from thoj««i«, — have been cleared up. This working out of tin: asset.s- 
ment village by village was tbo most, tedious and laborious part of tlie settb-ment, 
but tbe notes recorded by myself and the Circle officers in our village to villttgO 
inspections much fucilitatcd it. 

Tito standard rates w'ere freely dcpartel from where circiimstajice.s jnyf j* 
fled such a course, and on this point local knowlc'igo as lo tlic conditiou of tho 
estate and the resources of the people was essential. 

129. Tho village assessments when thus worked out were announced by 

Annonncpracnl to. nod pfOSeilCC of tho Polttical AgCHt ftntl OIIC Or mC'tO 

nrcpptnnco of tho «mms. Srombors of tlto Council, to tlic ns.sembli’tl l.ant bar Jars and 
meat hy.cacti citoio. ollicr representatives of each tnlisil a.s follows : — 

Iforlhorn Tahsils— at Dig in Atigmsl 1899 ; 

Central Talisils — at Blmrnfpur in October 1899 ; 

Sontlicrn Tah-sils— at Bliaratpur in August and at Biynna in Decern* 
her 1900. 

I think out of 1,397 estates tbero wore only two in which the stssessmenis 
were not based largely on my own local inspection.^, 1 do not claim any .special 
merit for this village to village ius]ioction, Imt it jn.opired tMiifidence iit the 
people, and gave me a firmer grasp of tlio tpiestion of assessment. As shown in 
Chapter II all previous assessments had been made by a Committee .at he.nd- 
qimrters who had no local knowledge and were r.hsolntcly dependent on the 
information supplied to them by 'i'absildars who were frequently eitiicr corntpt 
or incompetent. ■■ * 

The now assessments were in every c.aso re.-idilv accepted bv the 
Aammdars, who received at once paf/.w in Hindi explaining sill details of tbo 

new demand, while m token of acceptance tliev signed or sealed tlie kahulhiofu 
orLrJu coiuiterparl.s contoiumg the order of assessment, which have been 
included m tbo sottlement record. There was uo refusal to enter into the 
new engagemonts, and, ns f.ar as I am aware, not a single jietition or appeal 
against the assessments has been preferred to the Da rhav or to the Agent to 
the Govcrnor-Gencral In one o.^late-.TIianjar (tahsil Nag«r)_l have arranged 
nvVVtUe fmTl origiimlly inipo.-!cd, as water is no longer 

nf m" n ns forraerlv. No doribt 

ITtef u ” of oasy instalments for the 

emSralS t ? f decided to collect as descrilied in Cliapter II. heljicd 
considerably towards this satisfactoiy result, but I tliink that the tieople 

'tf ^ decided . to deal fairlr and boiioiirablv bv 
ev^pni- nf ^ ^ short-torm assessments, nmde on no sysfeih 

except that of squeezing as much as possible from tbe laud -holders, the fixiiie- of 
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n ro.n'onnltlo fliMnatxl for n <onn of twou( y years wn.s lookcfl as a gnnranloo that 
•ho Sfato ii()\v aflontcd a policy which in the long run will prove bcnelicial 
tu both parties. 


120 A* In exphumtion of the pitch of (he now aspo.cprncnt and the manner 
ift which it shoithi he worked, J reproduce the following 
f :r'S , if.-, .ri, ^struct from my letter Xo. 2713, dated IGth January 19Ul, 
to the Political Agt'tit, Ma<ter;i ll.'ijpiilanii Stales:— 


" ].*>. The of tlif rc-nF'c.'-nicnt will lliorcfore bean itnmr-flintc cnbancc- 

j. rf fi.-* *>■-! n'en! alidiit ll<. nnd n fiiiiil enlmnccinent of ox'cr 

I tvw'df. * h'. in the l.m«l roveniio (hnnnnd, nml ^vliorcns tho 

nvera"!' re.ili'-iitinni tinder the old n'cepimcnt fell short of tho 
de'n-.md by n'^arly a liikh <if rii|ie>“v n ye.ir, I nm confident thnf tho new demand beinjj 
jiidiri.iri'ly n{>;» ir.'ion'-d b'tn-i.en nnd fairly di«fribrited nmong tho p)mrchoIder.s 

vithin thr>m, will, if a pr-ij’-r r<'Vcnni* '•y--fem i« tnaintained nnd adcfjnafiJ' .•aispcnsions of 
rt'Vfime .are ;:!vrn in yi',.r< of di-tre's be rc.ali«ed on the whole fully nnd punctnully. 
The nr'w :i- ■'■•'!!!• nt repre'diits n full two*third<« of the net xi'-'CtM, nnd over and above it 
!i fal rate ninl ntii'-nniiiur to ]l<.. “-lO-O p<T cent, are realised by the State, ns well 

tnMidn-.ent*. for arre-art- in tno'S of (be tillages in the central nnd sonlborn tnlisils. 


'■ Takitur all the-e into aeo-iiir.t tlm new ne«e;cmfnt prob.nbly comes to tbrcc-fonrths 
of the net r.*'”!'- or re'itnl, wbieb, lbnnt;li not excessive by tlic standard of Native 

Statdt, j. ib'-tiiicsly bii'h, and if certainh* f»0 per cent, bipber than in any British district 
of th>‘ of wliieli, f am in a position to speaV. Tho Bharntpnr Slate is fortannte 

in p'-rlisps tho finest pe;>*an(rv in linjpntana, not excepting oven Alwnr. That 

th" p.'o*' ntistn.snngeiiient of the revenue adrninistr.ition in the past has not demoralised 
tl'.ern !• th" Tnost e!o (iieut testimony to this fnet. The manner in which they have 
hitherto ende.-vv.iured to in«et their liabilities, though often grievously oppressive, nndcr 
rirvmn-.tiv!ices the iiios.t diseoiiraging, is to me a marvel. Given fair pl.ay in ordinary years 
and reasonable eon *1 deration in »e.as<m* of di'tre's, I nm confident that not only svill they 
L- able to moi-t the demand* of the soltlemoiit now introduced, but at its termination will 
have so devidoped their resnurres nnd rtrengrbened their position ns to bo able to bear a 
farther cnb.nncumcnt at lcii«t in the central and touthern tansils. 


"17. The first regnl.ar settlement nnd re-n«»essment of tho State may bo said to 
t,. eynehroTiise with it* coming tinder direct administration. Under 

ifs.s* 'R. oxtsiing cirriim.'dances the term of the now settlement will expire 

r.beal the time v.di'*ti ffis Jli'diness the present infant Jfnhnraja may bo expected to take 
over the ndmini-.tra{:on, and if the principles wliicli I liavo attempted to indicate are 
foIJ'iwor] during the long piTioil of miiioriiv, the Imporhd Government may look forward 
to mating over to him a Si.ite seeond to none in R.ajpntnna in the solvency of its finances 
and the prosjierity and ror.teniiaent of it* people, ff I may be allowed to touch on a 
tn.itter foreitrn t'l the Iniul reve.nue iissee<ment, bill intimately connected with the well- 
being of the people, 1 Would mgt'e'-t fh.st a* soon ns the finnnccs of the State permit, tho 
pr/sf lit oppri”'ive dnii<"i on import and export of nearly all forms of ngricidfnral produce 

which paralyse lr;i<Io and are a dead weight on the producer should bo remitted. 

• 

Ilf tnssaus iasiai. I 'lO. J^cforc tlic proKcnt sctf IcHiciit tlic dutcs of 

reaUhin" tho reventic iiistalincuts were; — 


Ki instalnienf, I.'ili Ha^h about fiotli ICovember. 

\2nd inslaliiieiit, l.'ith Vui Dadi, about 2.0th December. 

P ,. flft iiistalmonf, lutli JJoiVif-A, about 2r)tb April. 

b“"d in.staliiicnt, l-lili .7r//i Dmli, about 2otli May. , 

Those (hafes wore only iioininally ndJiorcd to, and realisations often com- 
menced in October for tho klmrif rind early in April for the 

A .Stitle avatchman {nfitihuf/) wa-s mually posted in every village at harvest 
time to sec that llie crops were not removed hcforc payment of tlic demand. 
In my report on the Northern Talusils tlic following dales were provisionally 
sanctioned : — 

f I ?t instalment, 25lh November. 

Ji/iori/ in-lalmcnt, 25tb December. 

Saht — One instalment, lutb May. 

Experience has sliotrn tli,at from the State point of view these dates are 
rather late, and the Tahsiidars are inclined to anticipate them. 


Therefore, after further consideration of all aspects of the qtiestion and 
consultation Vitli the State Oounqil and Beyenue authorities, the following dates 
•were finally fixed for the wIiqIo State 

, f let inatalmont, 1 5th to 30lh Novombor. 

Ahanj iustnlmont, 15th to Slot December, 

B(thi — One instalment, from first to the end of May. 

These dates are suitable both for the people and the State, and should ho 
rigidly adhered to; the present custom of anticipating them is a most pernicious 
one, though always favoured hy the Tahsildars, and should on no account be 
allowed. 

131. The proportions payable for Jeharif and rabi have been fixed for every 
Amonnis paynbio in estatc witli rcfcTcnce to the arcii and value of the two crops 
kharif and rabi. and to till) wislics oC tile rcrcnuc-pavcr.s, but if it is found 

necessary to amend them lioroaflcr the Deputy Collectors should report the ' 
matter to the Council and obtain sanction. If, for instance, the khartf cultiva- 
tion much exceeds the average owing to favourable rains or other causes, wfiilo 
the area sown for the rahi falls short of the average, in such casas if the Zamiil- ‘ 
dars agree, they may he allowed to pay something above the fixed instalment in 
the kharif, the excess being credited against the rabi demand. Tliis should, 
'liowevcr, bo left to their own discretion, except in cases when the people arc 
bad payers, or w’lipu it is feared that the rabi cultivation will he seriously 
contracted. If such bo the case the Tahsildars should report the maUer 
to the Deputy Collector and obtain sanction to collcciing an excels amount in 
the kharif.^ 

132. Before the ncvrjania was announced there were frequent complaints 
M«asnrc«tobBtakon to of ovcr-i'ealisatioii aguinst the Patwarisaiul Ltimbnrdnrs. 
provontoBer raaiiKiiion. The fcnsoii was that thoro cxistcd no permanent method of 
distribution. Tiie javia was generally redistributed every year hy .shares 
or over the cropped area hy soil or all-round rates. No owner or tenant hnow 
his liability beforehand. The amount to bo collected and the mctliod of its dis- 
trihntion wqre left entirely to the discretion of Patwnris and Lamhardars, who 
after discharging the State dcuiand often misappropriated the surplus. 

» The new demand has now been vrorked out for every liolding separately, 
and every owner and every tenant paying at owners’ rate's has received a sli'p 
{parcha) giving the details and total for his holding. This will protect the 
people against extortion and over-realisations hy the Patwaris and Lumhardars. 
The subject is explained at more length in the following chapter. 
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CKuft.FT'Er?. VI. 


ri’rtr.*r frv*ifrt f»‘* The following table sIjotts the various methods 

u -I. r. , nf distribution employed in past years and ns now fixed: — 
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From tide it appears that under the old system one-third of the estates distri- 
buted the jV/;«a by shares, and another third distributed by an ali-round* rate on 
cultivation. Tiie former system was more general in the southern tnhsils ; the 
latter in the northern tahsils and in Dlmnatpur. 

10 f. 13olh systems are very faulty. Tlio distribution by an all-round 
rn’j of a<! fonsT t;i- rate on cultivation is obviously unequal and unjust. The 
‘''=- basis was not the cultivated area of settlement, but the 

actual cropped area of the year or harvest. In most villages fallow land (fadid) 
%vas also included, and in some there w-as a separate rate also for cultiirable 
(J:ndm) in the possos-ion of indiridmil sImrcholdcp.s, especially if it grows reeds 
{sar/:aiidd) or thatching grass (gandar). In some villages it was customary to 
have a separate btichh in each harvest, viz., a uniform rate for all kliarif crops, 
and soil rates on chain, miraha, harani for rahi crops. 

The httchh might bo varied from year to year or from harvest to harvest, and 
this generally lay in the discretion of the Lambardars, Patwaris, and Tahsildars, 
who decided how much of the old arrears woro to be collected. Irregular items 
were also included now and then. Tims the Zamindars, instead of settling before- 
hand with the tenants the rents payable by the latter, left the matter over till the 
bacilli, and then fi.xcd rates of distribution which, after discharging the State 
demand, would leave Ihomseivcs a greater or less margin of profit. This was a 
villainous .system, as no one know his liability beforehand, and caused frequent 
complaints of over-realisation, etc. 

1G5, The general system of distributing revenne liability by shares 
incnMiitrofdisiribniion wlicrc proprietary rights are based on shares, though 
bjeharcs, spccious cnough at first sight, is radically unsound 

and has boon the cause of the ruin of hundreds of shareholders and of 
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holdings hein« ahandonod and left derelict. Such a distribution to be equitable 
-pre-supposes ) that the original partition of tlio land by shares was laatle equally 
and justly, hut in Bharatpur this is very far from being tlio case, as tlio strongest 
shareholders seized the best land and ■wells prior to and retained them on 
partition ; (2) that since the original partition thoro has been no change of any 
importance in the relative rovenne-paying capacity of the holdings. IJut this 
assumption, too, is far from correct, for in a tract like this, subject to considernhlo 
river action, and also much dependent on wells, this factor cannot remain constant 
over a term of years. One shareholder’s well is bitter j or it runs dry, or collapses, 
and he is not in a position to ronow it ; or his land gets sanded over by a Bangan- 
ga flood, and goes out of cultivation ; and yet he is compelled t-o pay the same 
amount of revenue as a shareholder who has nono of theso disadvantages to 
contend with. No wonder that under such a blind rule-of-thumb system deser- 
tions have been numerous, for a groat number of sharoboldcrs wore placed 
under a distinct disadvantage. 

The fact is that in former assessments no attention w.as given to tho dis- 
tribution of the State demand. Tho people wore in theory left to arrange this 
themselves, which in practice meant that it was arranged for them by tho Pntwnri 
with the aid of one to two pushing Larabardars or sharoholdors who had their 
own ends -to servo. They have now come to recognise the evil results of tho 
old system ; and the first question asked when arrangomonts are on foot for tho 
settlement of the deserted holdings is whether the ncwyuwitt will bo distributed 
* as before by shares — in which ease no offers would bo forthcoming — or by 
rates on the different classes of soil according to quality. Wlion reassured on 
this point they were generally found willing to undertake responsibility. Even 
in joint estates the co-sharers were found anxious to pay for the lands in their 
-separate occupation by soil rates. Of course in such cases tho first stop should ho 
a partition, but , from this they have been hitherto deterred by tho high fees 
charged and the trouble and delay involved. There ore many largo and unwieldy 
estates, still nominally joint, in which partition is absolutely necessary to put 
things on a proper footing, and special arrangements will bo ‘made for this 
as soon as possible, 


136. As the Batwaris and Lambardnrs who profiltod by tho old system 
uifflcuUios in Rcuins opposod to auy ohango, wo bad at 'first great diffi- 

Hio disiribut’ion and final culty in fixing tho now motliods. The principle was bow- 
ever adhered to, that where a dish’ibntion by shares or all- 
round rates gave rise to inequality suitable soil rates should bo framed to work 
out the new demand. Tho rates were invariably framed in consultation with tho 
Zaraindars, occupanoy tenants, and other rovenuc-payors, and once they began 
to realise the fairness of the system all open opposition ooasod. In fact tho 
first application usually made by tho people on lioaring tho nowyawff, ■was that 
it should bo distributed by soil rates on the land in their possession. Disputes 
aometiiues arose as to these rates, e.ff., (1) some wanted one rate for all tho c/ia/ii 
lands, others asked for differential rates according ns tho wells wore sweet or 
bitter ; (2) others again applied to have ohahi on kaoha wells assessed at lower 
rates than on masonry wells; (3) some wished for one rate on all barani, 
while others called for a lower rate on bTiur. Tho points in issue wore discussed 
■with them by the Deputy Golloctor, and, ns a rule, tho objections wero 
finally overoomo and mutual agreement secured. "Whei’e this was found 
impossible the Deputy Collector finally fixed the rates, but such cases were 
extremely few. 


ji distribution only 90 ■villages, or less than 7 per cent., 

adhered to shares, and 134i villages, or 10 per cent., have adopted an all-round 
rate on cultivation, while 1,063 villages, or over three-fourths of tho total num- 
ber, have agreed to a distribution by soil rates on eJiahi, sairaba, barcotf, etc. 
The only appeal preferred against the method of distribution was from Heylak 
• in Aumher, and this was rejected. ■ 

137 . The method of distribution in case of progressive assessment "will 
Progreg^iTo nggoBgment. generally follow tliat of tho initial, assessment. But in 
— .. 4 ! • 1 • where, owing to waste land being broken up, or the 

mavhe neceLnrro^fl before the final demand is reached, a reviri'on 

piay he neoessiiry j tins can he made mththe sanction of the Deputy Collector, 
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Where leases of Traste land have been given the demand is usually 
progressive, and it is hoped that most of the area -will Iiave been brought under 
cultivation in the course of a few years before the final demand is reached. The 
lessees have generally agreed to pay according to their shares in the area leased. 
The jama will therefore continue to he realised by shares for the term of settle- 
ment,' unless the Zamindars apply for a revision and agree to some other 
method. 


138. The following shows the year' on the area of which the iachh was 
Area on which jama is made in cach tahsil : — 

Sistribnted. 

NOETOEEIf TAHSILS. 


P.ihari 

Kama 

Knmher 

Akheygarb 

Nagar 

Bliaratpur 


Bupbas 

Bij’ana 

Bhnsawar 


Year. 

1897-98* 

If 

» 

1897-98"^ 


1898-991 

” f 

U J 


Including also the arei of 'vraste land 
broken np in 1898-99. 


In some estates on the area of 1897-98, and 
in some on the area of 1898-99. 

Including also the area of land broken np 
in 1899-1900. 


Thus the hachJi has in nearly aU cases been made on the area actually , 
under cultivation at the time when the new assessment was brought into work- 
ing, and is therefore well up to date. 

139, The principles adopted for the assessment of sairaba lands have 
Bnchh in caeo of sairaba been described in Chapter IV, and they should be very 
carefully given effect to by tho Ilevenue Department, 

Those which require special attention are — (1) that all maji\ and inam 
land irrigated from dams and channels shall pay water-rate on such area, unless 
exempted by special lorder of tho State; (2) that in XVmfsa villages where the 
water rate has not now been included in the jama, it shall be charged on the 
area annually irrigated and cropped ; (3) tliat when the total area inigated in 
any village exceeds in any year the area assessed as sairaba at settlement, water- 
rates -wiil be charged on the excess area. By the irrigated area assessed as 
such at settlement is meant tho area so assessed in tho bachh, and this should 
be taken as the basis of all calculations, except in the cases where my order of 
assessment distinctly specified that I have assumed a certain area as sairaba. 
(4) If any land has been newly irrigated, but has derived no benefit as 
regard tho crops from such irrigation, the water-rate -udll be remitted; if 
the benefit is slight, a partial exemption -will be allowed. 

In special cases when, owing to continued failure of irrigation or a change 
in the direction of tho flood, the assessment has become excessive, it may bo 
revised by Deputy Collectors vrith the sanction of tho Council, and in such cases, 
too, the bachh may be revised and the jama re-distributed. If the area now 
assessed as sairaba in the settlement remains uncultivated in any year o'wing 
to submerging, the fixed yawia will not necessarily be altered, as the submerging 
is, as a rule, only temporary and will prove very beneficial to the crops of the 
next harvest. But if the submerging seriously damages the crops, remission or 
suspension of tho current demand should of course be allowed ■with the sanction 
of the State Council. 


140. The annual baohh will generally bo in accordance ■with the settlement 
Comparison of annnai bochh except in joint zamiiidari estates, where it ■will vary 
cettiomenfc baciiii. from year to year according to the area cultivated by tho 

co-sharers. If the land now assessed as cultivated goes out of cultivation or 
deteriorates in quality o'wing to wells collapsing or going out of work, the 
jama ■will not be subject to re'vision. But where damage or deterioration is 
due to natural causes, such as the action of nalas or streams, reduction of ya/H® 
should be allowed till the land is restored to its former condition. Similarlj', 
where waste land is brought under cultivation, or barani land becomes chahi, 
no charge "will be made in the fixed assessment, the main object of which is to 
encourage such improvements by giving a fixed demand for a long term of 
years. 
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The hacTih as now fixed in paitidari and hltai/ttchara estates will not be 
subject to revision except in the cases already referred to. In joint estates the 
Ittchh must be revised annually. This is a tedious and troublesome system, and 
in itself is calculated to produce many other disorders. In all joint estates and 
estates nominally partitioned into two or three pat tie, partition should be 
encouraged, so that a permanent method of distribution may bo fixed on the 
bases of separate liability. 

341. In fixing the methods of distribution the rent payable by occupancy 
tenants has been defined usually at omior’s rale with or 
DiatribuUoo of tenant*. addition as malikatta. In some estates the 


tenants have hitherto paid rent at owner’s rate ; in^ others at other rates 
or a fixed sum as settled by mutual agreement. In joint estates the otvners 
generally realise from tenants a rent in excess of the owner’s rate. The great 
source oir difficulty in the old system was that in allotting the land to tenants 
for cultivation the owners rarely settled the rates of rent beforehand, and^ at tho 
time of realisation they endeavoured to exact ns much as possible. This gave 
rise to many complaints of over-realisation. To prevent such disputes it has 
now been arranged ; — (1) where tho rent has been fixed by a vrritten lease 
(pat fa) or (2) where it has been fixed orally by mutual consent, and recorded after 
enquiry from both parties in the hhasra tip by tho Patwari, effect will bo given 
to sucli lease or agreement — whatever tho rates — as. between the landlord and 
tenant; but (3) in other cases where there is no lease and mutual agreement is 
not proved by the record of rents in the khasra tip, tho owner shall be only 
entitled to rent at owners’ rates. This provision, will, it is hoped, lead to 
rents being fixed according to (1) and (2). » 

The following table shows the rates of malikana imposed on occup.mcy 
tenants in each tahsil : — 
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The malikana allowed to owners varies from 4 anna to 8 annas per rupee 
over and above the revenue and cesses, but the general rate is from 1 anna to 
2 annas per rupee. The high rate of 8 annas per rupee has been allowed in 
five cJianth estates of Dig in which the State demand is only one-fourth of the 
net assets. If the malikana were limited to 1 or 2 annas per rupee, the profits 
of the favourable cJiauth assessment would have been transferred to the tenants. 

142. The practice hitherto followed in Bharatpur was that the owners were 
Eeaponsibiiities ofoTraets. responsible foF realisation of fama due on tenants’ 

holdings, but both owners and tenants were equally respon- 
sible for the demand on the area cultivated. As the rights of owners and 
tenants have now been fully defined, and the owners are allowed to realise 
from tenants at more than the owner’s rate, they will be held responsible for 
payment of the jama due on lands held by tenants-at-will, whether they have 
realised the rent from the tenant or not. As occupany tenants pay at owner’s 
rate .^ith or without imlikana, they will, as a matter of convenience, be res- 
ponsible for paying the State demand on their holdings, and in case of default 
are hablf to ejectment subject to the rules now laid down. In case of eiectment 
the holding and the revenue liability will revert to the owner. 
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OHI^FTEK, 'VII. 

Revekde Assignjients. 

143. The following statement shows the total and cultivated area held in 
Iiao area. jarious tribes in each tahsil, the nominal 

“ ' assessment according to the present settlement, the actual 

demand on account o'f cesses payable to the State, the total arrears due from tha- 
majidars up to re*assessment, and the disposal of these arrears : — 
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The following table shows for the whole State the area held by each 
class of grantees— Thakurs of the 16 (descendants of Maharaja Badan 

Sinffhl, Sinsinwar Jats, Eajputs, Gujars, Brahmins, etc 
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Thus about 11 per cent, of tbe chautJi and revenue-free area is held by the 
decendants of Badan Singh, 46 per cent, by Jats of the Sinsinwar to which 
the ruling family belongs, Oper cent, by other Jats, 10 per cent, by Gujars, 9 per 
cent, by temples, and the remaining 18 per cent, by iniscellaneons grantees. If 
we exclude tlie c/jaid/i grants, which represent not revenue-free lands, but lands 
leniently assessed, the tmji, inam and/a^frV area is decidedly small for a Native 
State, and the explanation of this has been given in Chapter H, viz., the Chiefs 
for the last century at least have steadily pursued the policy of resuming such 
grants under one pretext or another. 

Kinasofaaa common forms of revenue-free grants 

of land are : — 

A. — Land given in charity {punarlh'). 

B. — Land given in consideration of service {ehaulh, vidm, iwaz-kUdmal), 

C. — Other mafi and japir grants. 

These .are Eub-dividod as follows: — 


A. — (1) Lind given to charitable institntions, snch as temples, Piyans, etc. 

(2) Land given to charitable icstitations, sach as Parohits, .Jotsbis, etc. 
i?.— (1) Land given to ehaulh holders. 

(2) Land given to tnami, etc, 

(3) - Land given to menials, etc., snob as, Dorn, harbors, etc. 

(1) Land given to Kothriband Tliaknrs. 

(2) Land given to Dlintis. 

(S) „ „ to Chandbris (relatives). 

(4) „ ,, .to other Sirdars. - 


(1) . P/wmr/Agrants arc generally the oldest, and were given by the Moghul 
lTO5^ror,s, or the Jaipur Rajas, or the Mahrattas, or by the Bharatpur Chiefs for 
religious purposes to temples. Brahmins, and Piu-ohits, etc. Those granted 
by former rulers before the Bharatpur Stete was founded were, as a rule, main- 
tained by tbe Bharatpur Rajas where supported by a deed of grant (sanail or 
zhuhka). The ilafldars do not generally now possess the original sanads granted ' 
to them showing the area, object and conditions of the grant. The present 
authority generally consists of chhut cMUhis or orders for release, which are 
usually to the effect that the tnafi held from of old by the grantees shall be 
similarly enjoyed hereafter. 

(2) . The origin of grants in inam and clmdh to secure the services of \/ 

matchloek-meu has been described in Chapter II, as well as the gradual reduc- 
tion since the time of Jawahir Singh. • y 

(3) . The jayir gr.ants usually date from th-i 18th or the beginning of Sy 
last century, and were originally held on condition of furnishing horses for 
military service. This system was maintained till the time of Eanjit Singh, 
but in tbe reign of Mahanja Balwant Singh these Jay irs were resumed partly 
under the prete.xt that the jagir horsemen raided and looted in adjoining 
territory as explained in Chapter II, and service was given instead in a regiment 

of horse raised at head-quarters. Owing to recent reductions in the troops, this 
service, which was hereditary, has now generally c^sed, bnt cash pensions were 
.given to the incumbents brought under reduction. Grants made to foster 
relations {rJhaua) or other persons of importance and Court favourites are gener- 
ally known as mafi Icansa, i.e., grants for maintenance. 


145. In past settlements no attempt was made to prepare correct records 1 
for wn/f estates and holdings. In the settlement of 1855 — 57 I 
.eoo 10 mafigrania. rovcnue-ffee estates Were not even surveyed, but 

holdings in hhalsa estates were dealt with, except as regards assessment, in 
the same way as hhalsa lands; the names and siiarcs,of the Mafidars were shown, 
and it was often specified whether the grant was held from the State or the , 
Zemindars. In the settlement , of 1890-91 whole estates were surveyed, but ! 
iio proper records were prepared for them. It appears that there was usually 
some hesitation about deciding whether the land belonged to the Zamindars or 
to the Mafidars, and the entries were therefore left blank. The record of 
petty mafia in hhalsa estates was also incomplete and unreliable, and the grants 
from the State and the Zamindars were often confounded. In fact no regular / 

»««/J enquiry was ever held, though the deaths of Mafidars were generally 
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reported by tbe Patwaris, and orders for mutation to the heirs or for resump- 
tion, as the case might ho, were passed hythe Darbar. 

146 It was therefore decided that all grants should now be fully investi- 
nuios laid down for the gated during the settlement, and a special circular. No. 11 
Bonorai investigation. of 1898, laying dowu tlic principles to be lollowea in tno 
enquiry was issued in 1898. The following are some of the chief provisions 
of that circular and the subsequent instructions : — 


(1) " Axithorifif . — ^The proper authority for a Mafidar to hold Ills iiiafi land will bo the 
granted to him by any of the Alaharajasor by any other authority who was managing 
the State at the time of giving the ahuMa, and which ahiihlta. was subsequently i-ecognised 
by tbe ruling Chief ; also those aiuihaa which were granted by previous Emperors and 
other high’ personages, which were subsequently rocogniaed by the Maharajas. If any 
Mafidar possesses no undisturbed possession since tho settlement of Samial 19\2. 

will be considered as proper authority for his holding the mafif if ho otherwiso satisfies tlio 
investigating ofiScer that, although ho has got no ahuhha, ho has been in possession of tbo 
land as original Mafidar or. his hoir. 


“ Explanation . — The word ahuika includes ehhul chiltkia or othor dit/lar records.” 

(2). Bach grant to bo cbeoked witb tbe original sffwffds or sliukka, or , 
subsequent clihut ehittld or orders of release, and also with the entries in tho 
records of previous settlements. 

. (3). A separate register or form to he prepared for each grant,, in which 
all the information connected -with tbe maji is summarised. 

(4). An abstract of the original sanad and subsequent orders relating to 
the grant to be obtained from the State office records, and incorporated with, 
the die. 


(o). The following points to be specially enquired into ; — 

(tf) Whether the grant is only for life or hereditary ; and if heredi- 
tary, is the present Mafidar entitled to hold as a descendant of’ 
the original ^antee ? 

(6) If the mafi is held jointly by several co-sharers, their shares and 
the area in possession of each to bo enquired info and 
defined. 

((?) Is the Mafidar in possesssion of an area exceeding that originally- 
allotted, allowance being made for variations in the standard of 
measurement ? 


(d) If the grant is a conditional one, ore tho conditions fully ol-- 
served ? ' ' 


If the area exceeded that in the original grant or subsequent order of 
release, or (where there were no suck documents forthcoming) if it exceeded the 
area entered in tho records of the first settlement, the excess was generally re- 
sumed unless the Mafidars could show good cause to tbe contrarv ; but if the 
difference was less than one higlia or than 5 per cent, of the area, it was not taken 
account of, being accounted for by difference in tbe methods of measurements. 
The settlement of tho area thus resumed was in the first instance usually mado- 
witb tbe Mafidar where he had'held long possession and he was entered as 
owner. If he refused to be responsible for the revenue the settlement was made- 
witb tbe Zamindars of the estate, or holding from which the mafi= 

had been allotted. The resumption was made from uncultivated or barani land 
where such was available, and the orders of resumption fixed the jama to be- 
paid accoi'ding to the village rates. 


147. Under tho rule of the last two Maharajas resumption of hereditary 
kuUb as regaras sacosa- grants of long standing was frequently ordered on the death 
..ontorovenue-froe en.a„. ^ Mafidar, especially where he left no direct male heir,, 
and advantage was taken of the-absence of Mafidars or of their failure to pay 
rim cesses due to the btate to effect resumption. Such action as explained in 
Chapter II caused widespread distrust aud dissatisfaction, and finally in 1897 the 
naih rule (resumption for failure of direct heirs) was abolished and the following 
rule substituted : — 


iPiiccfMfoH.— The principles of sncoossion of Hindu or Maliomedan law -will apply 
according to the parties concerned being Hindus or Mahomedans, to all kinds of mafi, 
o-vcopt A (1), wiUi the restriction that only the male descendants of the orieinal crantee 
•Win bo rocognised as heirs. ® ° 
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" A'lnption will t!Ot b" rccoj^niiorl tititrxq tbo nrlopto'1 non is ono of tbcmnic descend-' 
ants of thr> nricinnl trr.mtf'o, nnd that the previous sanclion of tbo State for such adop- 
ti'jn Ins been ohlaiiiotl. Xo nsfoiidaiit of the original grantee or his (ascendants’) heir 
will bo P'rngni'od ns proper heir to the Miifidar cither by succession or throngh adoption. 

'• If there jx no male descendant of the original grantee or snccossor by adoption 
under thi*. rule, the v.iji vrill revert to the State. 

"If any female niemhers of the last Mnfidar’s family survive him they trill he enti- 
tled to nininteunnee dttring their lifetime. 

rr-rr-** ia the er-iniry I'H. Tlio aiinoxctl titblc show.s hj talisils tlic numbcr 

of cases enquired into and dispo.scd of: — 



Tliis table sbows tl:at out of the C05 cases in vrbicb the enquiry has been com- 
pleted, 590 have been di.sposcd of by me, and only G are pending, ■which have 
been now transferred to the State Conncil. There are still 1,353 cases under 
enquiry in the tabsils or in the Deputy Collectors’ oilices. These should 
bo completed within the next few months and submitted to the Council for final 
orders, vrliicli should be carefully given effect to in the annual papers. 

149. In former settlements the assessment that Tvonld be due on maji 
Afwnneht of rerenno- laiids if tlicy 'wcre khalsc was Hot worked out. Hence there 
freciaodii. j,o basiB OH whicb to Calculate the cesses due to 

the Stato, -which are u.sually a percentage on the valuation, or for re- 
ference in case of dispute . between the JIafidars and Zamindars as to the 
rent or revenue to he paid by the latter. The Mafidars -were at liberty to 
give their lands to cultivators on written lease fora year or tenn of years or to 
settle it verbally. Tin's led to great diflScuIties in cases where the Hafidars were 
not themselves owners of the laud, and the owners frequently appealed to the 
State to protect thorn from ejectment or rack-renting by the Mafidars. For the 
above and other reasons it appeared advisable to work out the assessment of all 
revenue-free grants. The matter was a delicate one, and to explain how it was 
disposed of, I quote paras. 127 and 128 of my report on the central tahsils : — 

127, I propose to fix a nominal assessment for all revenoe-free lands at the same rates 
aa khnlta lands. This will not only bo convenient as showing the extent to which revenue 
has been alienated by the State, bnt will also be of practical utility, as the Patwar cess 
and local rate (on such grants and at such rate as the Darbar may decide to levy jt) will 
he calculated on such assessment, and in case of resumption owing to failure of heirs, etc.. 
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1 • *1 trill ItB enforced The next question is, to wliat extent, if any, the 

„ b.te«. Ih. 5I.0a.r. n.ch.di,s .ll sr.... 

teM under that name) and the Zemindars cnltivoting the revenue-free Jauds. Jhis point 
aA in ■na'mfrrrnlis aiid 43 of thfi introduction to lust yearns report, and in pura- 
ffraph Q^oFthe Political Agent's and paragraph 15 of the Agent to the Governor-General s 
fevmws thereof. The matter has been further discussed in the correspondence noted 


holOWe "" 

First Assistant to the Agent to the Governor-General’s letter 2so. 94 d-C., dated 

27th January 1899, to Political Agent. ^ 

My letter No. 1-C., dated 12tli Fehrnaiy 1899. 

Political Agent’s letter No. 7819, dated 2Ist Fehrmary 1899, to First Assistant to 
the Agent to the Governor-General. 

IVhere, as sometimes happens, the proprietary rights in the revonne-free grant 
vest in the grantee and the cnltiyators are merely the tenants, no question arises, for the 
Mafidar, like any other owner, can make his own arrangements with the tenants, subject to 
tbe general revenue rules of the State. 

The difficulty arises in cases where the cnltivatiiig Zamindars are owners of the land 
and the Mafidar (using the word in its widest sense) is only entitled to the jnmo, as fre- 
nnently happens where the mnji grant is of recent origin. In sncli cases the Mafidar is 
admittedly onlv entitled to realise revenue (locally expressed in the term Mafidar tirf 6heJ 
7:<i tiiaW; Aat) ;* and the question is, should he have the power of fixing the revenue at his 
pleasure, or is it to be fixed by the agency of the State, as between the Mafidar and Uie 
owner of the land ? 


The past practice has heen that maps and records have been prepared for all reve- 
nue-free estates, in the same way as for Uhalta villages, but the amount of the assessment 
to be levied by the Mafidar has, except in special cases, been left over to bo settled by 
the Mafidar and the owners. The system, as might be expected, has led to many 
disputes, and when the dispute came to a head, the State has, especially in the time 
of the late Maharaja, freely exercised the right to interfere and fix the revenne to which 
the Mafidar was entitled. It is obvious that when such disputes arise the power to settle 
them must vest in some tribunal, viz., in the supreme authority in the State, Or whom- 
soever it may depute for the purpose. 

128. The proposals I put forward to meet the difficulty are 

(1) . a nominal jama must in any case he fixed for the calculation of cesses ; 

(2) where the owners and the Mafidar wish to continue the present system of 

settling the annual demand by private arrangement, no interference is 
necessaiy j ■ 

(3) should (a) the owners, or (A) the Mafidar, now or at any future time, owing 

to disputes, appeal to have tbe demand fixed, then the nominal yntna now 
fixed will he given efioct to as between them for the term of settlement. 

In doing this the State will not be outstepping its authority, departing from past 
practice, or inEringing the rights of either party. At present tiie Zamindars estates 

almost invariably pay a cash assessment, fixed generally year by year or for a term of 
years, and the accident of the revenue of their lands being assigned to Mafidars instead of 
beiug realised by the State should not deprive them of the right to have the amount of 
that reveuue fixed for the same terra and on the same lines os in khalta estates. The svs- 
tem proposed is not only in the interests of the Zamindars, but of a great proportion of the 
Mafidars as well. Most of the non-resident Mafidars at present receive a mnch smaller jama 
than the State would demand if the estate were hhnUa, and are liabitnally deluded by 
the Zamindars. In fact, several of them have recently come forward and petitioned to have 
tbe jama fixed for twenty years, as in ihaha villages. 

... “S the jama, any spepial cesses or privileges which the Mafidar has 

hitherto enjoyed will be taken into consideration, and each case will be disposed of on its 
own merits. r 


ThePolMcal Agent and Council cordially accepted these proposals, and 
para, o of the Council’s letter No. 1799, dated 14th August 1899 mav be 
quoted here for future reference : — ° ^ 


o. The Council also agree with the Settlement Commissioner about the assess 
menl of revenue-free lands (paragraph 128 of the report). This should however be 
W free enjoyment of the increased revenue of t 

man which might be enhanced by the new assessment, and which might exiceed the 
ja>«a (rfe-i) for which the grant was made, and the State will have no rif ht to it. AIs< 
if the Zamindars will not pay the assessed jW, they will be treated likf Zamindars o: 

l-fulsa land as regards realisation of revenne.” tiammuara 


111 the time of the late Maharaja, -when it was found that the preser 
T.alue e.x-cceded estimated value as entered in the deed of grant, the exces 
jyas often resumed by the State. This was a most iniquitouf practice as XI 
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incroa?e(l value vrns often <?uo to fho Jfnfi^lar having expenrlcil labour and 
ea|»ifal in improving (he land ; bunco in the extract above quoted the Council 
have made it clear that the grantee should benefit by an}* increase in assessment, 
just as be nia^' have to bear the loss conseqent on reduction of assessment. 

150. In the pre.oent settlement, therefore, the assessment of all the 
Fammnrt cl ihr »w!(m revenue frco grants has hcon worked ont as in the case of 
rjn I'hiilm lands. It will servo the following purposes: — 

(1) Loc.al rate — which for revemic-frec lands is usually 2 per cent. — 

.'ind Patwjir re.es Ps. fi-2-0 ))cr cent, will be calculated on this 
a'iscs.snicTit. Iimui grants, it should he explained, do not pay 
local rate. 

(2) In case of re.STimption this nominal /ffw/ff will be enforced. 

Qi) This Jnimt may be brought into working if cither the Mafidar or 
the proprietor where the mrijt and proprietary right are held by 
different ]»er.son.®, or Ijofh s.o de.sire. 

ICxccpt in tlie case of itiattt or chauth grants and of petty mafis in which 
it in usually the land itself and not merely' the revenue that has been allotted, 
the presumption in the case of oilier revenue-free grants — of whole estates or 
considerable shares in them — is that the grant does not nffcct the pre-e.xisting 
rigiits of the 55-imindars, and that the grantee is entitled merely to the land reve- 
mi". In my letters reporting the as.sessinents 1 have mentioned all the villages in 
Tidiich (he z-imiiniari and inuji rights arc held by different persons. 

There are iu all 49 wliole village.s and 43 shares in Tillages in which 
these conditions exist. Of tlie.se f have now, at tlio wish of one party or both, 
fi.xe'i the demand to lie paid Ijy (ho Za:nindar.s to Mafidars in 38 whole n’llages 
and 40 share.s of villi)g(!.s, so tliat tlierc arc only 11 whole villages and shares in 
three in which, at the wish of both parlies, the old system will be maintained, 
.and my nominal assessment will be used only for calculating the cesses. In these 
caso.s, "ho'vcvor, .should disputes arise hereaher as to the jama to be paid, that 
iiuniinnl as.sessmcnt .siiould lie given effect to. I think all parties have now 
come to recognise that tiie fixing of a cash demand for twenty ye,ars as in Jrliaha 
villagc.« is to their ultimate advantage. It has also been arranged that the 
Zamindars shall, as a rule, pay the cesses due to the State from the Mafidars, 
and shall in return bo p.iid hakl: mukaddami or lamhardari dues by the 
latter. 


of chaatli 

iAZ'U ixi £)ip’. 


lol. The origin of the e/zroff/i sy.stem has already- 
been explained. The area of chaidh in Dig is — 


7ota1 .arc.i ... ... ... ... ... 58,929 

Coltiv,^t^‘{I area ... ... ... ... 45,2.38 

demand ... ... ... ... ... 22,036 


This area lias been asse.s.sed at tlirce-eigbtbs of the khaUa rates. . In case 
of ro.suinption of area the jama will be enhanced by the remaining five-eighths, 
in the ratio of 5 to 3 ; c.g., a holding which lias now been asse.ssed at Ks. 30 
will iu case of resinnjjtion hare to pay R.s. 80, but of course the liability for service 
will cease, rollom'ng the old practice ehanth lands pay local rate on the actual 
demand, but Patwar cess on what would be the 'demand if the lan'd were 
khulsa. 


152. In some estates the Larabardars and other infinential Zamindars 
■i'antar rcccive small cash grants from the State known as nankar. 

The origin of the system cannot be ascertained with certain- 
ty, but the probable object of these allowances seems to have been to utilise the 
services of the leading men in promoting cultivation, assisting in collecting the 
land revenue, and generally aiding in the revenue administration. The nankar 
nov,' allowed is of two kinds. 

(1) The nankar allowed to five influential Meos in Pahari and Nagar is 
c.alled chaudhrngat. These ileos receive from Es. 100 to Es. 200 a year. The 
original intentions have now been lost .sight of, and the State gets no return for 
this expenditure. It is now proposed that, these Cbaudhris should be utilized as 
Zaildars are in the Panjab. 

' As to the remaining nankar in some villages only the Lambardars 
receive it j in others it is shared by aU the o-wners. 


100 

The numbor of estates and the total amount allotted at present in each 
tahsil is as follows : — 


Serial 

Ko. 

Tahsil. 

Cuxnniiiii'.XaNiCAR. 

OTnm Kakear. 

Totar. 

Kumlirr 
r»f rillaRce. 

Atnounl. 


Amonni, 

K«nilM*r 

Amoont. 

1 

Fahari ... 



... 

4 

TOO 

1 

380 

s 

1,08G 

2 

Kama ... 



... 

... 



... 

... 

... 

3 

Dig 

... 




... 

H 

100 

fl 

ICO 

4 

Kuinhor 

... 

... 


... 


14 

C51 

14 

osi 

G 

Akhoygarh 

... 


... 

... 

... 

40 

1,100 

40 

1,100 






1 

200 

2 

100 

3 

■ 300 



... 

... 

... 

... 


' 12 

000 

12 

coo 

■ 


.. 



... 

... 


4iS 

2S 

' 44S 

- a 

Dijana ... 

... 



•a. 

... 


TOO 

2.T 

- ■ 706 

10 

Wair ... 


... 

... 

... 

••• 

37 

070 

.37 

976 




Total 

... 

6 

900 

in 

mg 

1B2 

o,ise 


I thinh this sum, which is now frittered away among several hundred 
persons, few of whom derive any suhstantial benefit from it,_ might bo 
utilised to remunerate Chaudhris to bo appointed in each tahsil, in the same 
way as Zaildars in the Punjab. I thorotoro propose that in future those pay- 
ments to bodies of Lamlmrdars or whole villages should coaso, unless whore 
there is a very special reason for retaining thdm, and that in their stead the 
State allow Bs. 2 per thousand of the jama in each tahsil (excluding Nagar and 
Pahari, where there are already well-paid Chaudhris) to romunerato Chaudhris, 
who will bo appointed from among the most prominent Zamindars with 
due regard to trihe and local infiuenco and whoso duties will be similar to 
those of Zaildars in the Punjab. 

Of course the success of the scheme depends on the right men being 
selected in the first instance. I have not had timo to advise the Political 
Agent and Council iu these selections, in malcing which regard should ho had to 
(1) possession of old nanhar grants, (2) representation of the leading tribes and 
of their chief sections, and (3) personal fitness. 

Excluding the present chaudhrayat grant, which should he maintained 
hut converted into zaildari grants, the present nankar comes to Bs. 5,250, 
which is much more than Brs. 2 per thousand on the now demand would come 
to. The proceeds of the latter in eight tahsils, excluding Nagar and Pahnri, 
will he about Bs. 3,300. Prom the fund so formed inanm averaging Bs. 100 per 
annum^ could he given to from two to four selected men in each tahsil according 
to its size. The gain to the administration, — revenue, police, etc., — ^if good men 
are selected and the system properly Avorked, Avill he 'considerable. What is at 
present most needed in Bharatpur is to raise the status of the Zamindars, 
and promote the growth of the sturdy yeoman class, which is found so 
useful in the Punjab as an intermediary between the Government and the 
people. There is abundance of good material in the State, but the policy id 
the post has been to regard the Zamindar as a cow to ho milched dry, or 
as a sponge to he squeezed, and no steps have ever been taken to raise their 
position. ^ The result is that nothing is done by the agricultural hodv - to assist 
the administration. The tahsil Ghaprasi and thePatwari have to he requisitioned 
for the most ordinary duties, and the collection of the revenue is left almost 
entirely in their hands. 






















103 


iheir lands by sinking wells, etc., witbout any interference on the part of tbe 
owners. But if they fail to pay the jama for a year, they will be liable to be 
ejected on the application of the owners. In such cases a notice will be served 
on them from the tahsil that if they do not pay the rent due within the fixed 
period their occupancy rights will lapse. The owners may also sue for enhance* 
ment of rent for reasons defined in the new Revenue Manual, but in no case 
are they anthoiised to eject such tenants or to realise from them more than 
the fixed rent vrithout the sanction of the Revenue Courts. 

As explained in Chapter V the maUkana now fi.xed is usually 1 or 2 
annas per rupee. This will not usually be enhanced for the term of settlement 
unless the holding has been improved by the action of the owner — e.g., if the 
owner has constructed a well, or by some other cause outside the tenant’s 
e-xertions. In such cases the rent can be raised to the revenue rate of the class 
of land gli'M 4 annas per rupee malikana, but when enhancement has once been 
decreed no further suit shall lie for at least 10 years. 

(B) By the kadim tenants are meant the tenants who had they claimed 
would probably have acquired occupancy rights in virtue of their length of 

. cultivation and paying at the same rates as owners, but who owing to the above 
• reasons have failed to bring forward their claims. These are now however 
debarred from claiming the superior status should the owners sue to eject 
them. 

(C) For tenants other than occupancy tenants, the number of years they 

„ , , , . have occupied the land, whether they hold under a written 

iMor. o o, cr enan s. g,, verbal agreement, with the rent actually paid, 

have been shown in the iAatsrats and and in future this information 

will he brought up to date every year, so that in case of claims by tenants foi- 
occiipancy rights or by owners for ejectment there may be a basis for decision. 

158A. The following table shows the number of claims for occupancy 
Snn,wofcUm.»aec-.a.d rights disposcd of in each tahsil by summ.iry order or 
aniinrra hcidbj- occapaney .separate Ruit and details of the number of cases and area in 
W'hicli claims were successful or otherwise : — 
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This shows that 8 per cent, of the total cultivated area is under the 
cultivation of occupancy tenants. Tlie area so held is l.argest in the Jlewat 
or northern tahsils of Paliari, Kama, Dig, and Kagar, and is not considerable in 
'’the central or southern tahsils except Biyana. 

In the three northern or Jlewnt tahsils of Nagai’, Pahari, and Kama the 
area held in occupancy tenure ranges from 1 1 to 20 per cent, of the total. 
Owing to the greater density and energy of the population, and also to the in- 
fluence of British ideas and the competition of British tenants from Gurgaon, the 
demand for land is considerable and tenant-right has a recognised-market value. 
In the central and southern tahsils, on the other hand, the tenants, though en- 
couraged to bring forward their claims to occupancy rights, have shown little 
disposition to do so. In fact, as was tho case in the Punjab at the fii'Bt regular 
settlements 45 years ago, the owners are often more willing to concede than tho 
tenants to accept the occupancy or protected status. The movement among 
tenants in the northern tahsils, to which it s])rcad from British tenitory, to have 
their undefined and customary status now defined, is in those tahsils confined to 
the villages along the east boundary adjoining Agra and Jlattra, where land has 
a higher value. Elsewhere the cultivators have as yet only diml 3 ’^ appreciated 
tho advantages of the occupancy status, while they still, with the-memory of 
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past over-assessments fresH in their minds, shrink from undertaking the 
responsibility for the land revenue incident to it. Hence the number of claims 
for occupancy rights in these tahsils has been comparatively fevTi'and the 'area in 
■which occupancy rights have been allotted is comparatively small. Other 
reasons for this indifference are — (1) many of the old tenants -who, if they had 
kept a grip of their holdings, would now be entitled to occupancy rights, broke 
donm or disappeared in the famine year; (2) those tenants who remained or who 
returned owing to the harshness of the revenue system preferred to cultivate 
from year to year, being afraid to obtain any permanent rights "with the corre- 
sponding liabilities in the land ; (3) in estates held in shares, the owners — especi- 
ally in Akheygarh — give written leases to the tenants and alter the rent from 
year to year ; (4) the orders passed by the State soon after the famine that the 
owners should not realise from the tenants more than they paid to the State, 
though not regularly enforced, gave the tenants a protection against enhance- 
ment.; (5) a large proportion of the tenants still pay at owner’s rates. 

I am inclined to think that now that the new assessments have been given 
out, the relative position of owner and tenant defined, and the right of the former 
to exact from a non-protected tenant a' rent in excess of the State demand clearly 
recognized, many tenants who have hitherto held back will bring forward their 
claims to occupancy rights. In fact, I have had numerous cases in which tenants 
who at the beginning of the operations distinctly disclaimed any such right have 
subsequently come forward to assert it. 

159. Buies for the assessment of areas subject to alluvion or dilnvion and 
. to submersion have been framed and incorporated in the 
1 uTion as avion, ggygnue Manual. The area along the courses of the tor- 
rential streams — the Banganga and Gambhir — ^in the southern tahsils is chiefly 
affected. Hitherto there was no rule on the subject, and villages were paying 
the revenue of land which had long disappeared, while their neighbours were 
allowed to hold free of revenue new land formed. In this settlement the 
existing land under cultivation in the bed of the above streams, kno'wn as 
hhatUt has been assessed. This land is generally shamilaf. The cultivation of 
such land depends less on its quality than on the industry displayed in manuring 
and irrigating it from holes dug in the river bed. If it is temporarily left 
uncultivated no revision of the jama is necessary, but if the land becomes uncul- 
turable owing to deposits of sand, change in the course of the stream, etc., 
reduction oljama now fixed should of course be allowed. On the other hand, if 
new land fit for cultivation is formed in the bed of a river, it may be assessed 
at the rates fixed in the settlement for that class of soil. The rules now issued 
on the subject will apply to 134 -villages of Wair ^30^, Bupbas (34), Akheygarh 
(6), andBiyana (64). 

, 160. The lamhardari system, like all other branches 

m an ays era. rcvenuc administration, has hitherto been vague and 

unsatisfactory. 

In maji, inam and chauth estates Lambardars had never been appointed, 
and hence there was no proper machinery for the realisation of the State jama 
and other dues, and for the discharge of other executive duties. ^ 

The leading Inamis had to perform many public duties without any remu- 
neration. In hlialsa estates the Lambardars were allowed some remuneration 
from the State, known as hakk mokaddami, calculated at various rates on the 
jama. These rates varied not only from tahsil to tahsil, but from village to 
village ; and though they ranged from Rs. 2-8-0 to 9 per cent, no reason for the 
variation could be found, except that the rates were usually highest in Jat nnd 
Gujar villages. The rates allowed were not given on the full demand, but after 
making deductions of 10 to 20 per cent. In fact the most perverted ingenuity 
had been shown in complicating a simple system. This hakk mokaddami origin- 
ally represented the percentage of the profits which the State remitted in favour 
of the onmers or their representatives. Hence in some cases the whole proprie- 
tary body still claims to share in it. As the present system of assessment usually 
leaves one-third of the profits to the owners, it has been held that they have no 
claim as owners to share in the hakk mokaddami, which is a percentage on the . 
jama allowed to the Lambardars in return for their services in, and responsi- - 
bility for, collecting the State demand and for the discharge of other obliga- 
tions imposed on them by the State. 
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'■ tho number of Lainbarclars wns gcnorally much too liigb. In fact, in 
several estates all the owners divided tlie remuneration, and it was next to 
Siible to secure their attendance when required, and for the same reason tlie 
™rmeratioa was often so low as to afford no real incentive to the proper dis- 
charge of their duties. No pains had been taken to select fib men oi to define the 
responsibilities and improve the status of the position. Honeo the Larabardars 
were often among the most impoverished of bho co-sharers, and this was a temp- 
tation to their eking out a livelihood by illegal means— c.y., mi.sapproprinling the 
malba, or defrauding co-sharers and cnltivators m collusion with the Patwaris. 
Moreover, the Jiakk mokaddami allowed was often kept back tor years under 
one pretext or another, and the Larabardars receiving no remuneration lost 
heart and made no attempt to promote cultivation or assist in the realisation 
of the State demand. 


161. In 1898 the present administration tackled the subject on broad 
Beformoftheiambardari linos, swopt away all complications and anomalies, and 
laid down — 


(1) A uniform rate of Bs. 3-2-0 per cent., or 2 pice per nipoo, for the 

whole State besides the Be. 1-9-0 per cent, from malba ; but in the 

Ballabgarhy>/ 7 i>tho old rate of 5 per cent, has been maintained. 

(2) This rate to bo allowed on the revenue collectc’d according as it is 

paid in. 

Some subsidiary arrangements have still to be made for the smooth work- 
ing of this latter rule, but the measures taken have not only oonsidorably in- 
creased the remuneration of the Larabardars in these tahsils, but haro also ivstor- 
ed their confidenoo in the intentions of the State to deal fairly by them. As long 
however as the number of Larabardars continued as excessive and the average 
remuneration as low as at the beginning of the settlement, no great improve- 
ment in their efficiency could be expected. A regular enquiry into the lambar- 
dan system has now boon undertaken village by village, one result of wh'ioh has 
been to eonsiderably redueo the numbers by getting rid of men who are self- 
appointed and have no just claim to the ofiico. Effoils have been made to secure 
repi’csontation of each patti and caste, except in oases where the number of 
Lambardars was already excessive. 

No standard has been fixed as to the average yowo for which a Lambardar 
should be" responsible, but we have aimed at an average approximating 
to Bs. 500, except where it is necessary to appoint Larabardars by potiis or 
according to castes, in which case the average runs as low as Bs. 200 or Bs. 300. 

The reduction of Lambardars has been made only in cases where they 
were unfit owing^ to any of the following causes — minority, old ago, poverty, 
paisconduct, inefficiency, etc. Newly appointed or self-appointed men have come 
under reduction before those in whose families the office has long been heredi- 
tary, Where the existing Lambardars were not personally unfirowing to the 
above causes, the present number, even though excessive, has been maintained 
with the provision that no new appointment will bo made on the death of any 
Lambardar till the required number is reached. 


^ In mafi and cliauth villages also Lambardars have been or will b£ 
appomted as -m malm villages. These will be selected from the men who are 
already carrying on the duties of Lambardars, though not formally appointed; 
or are otherwise fitted for the office. In inain and oltaiUh villages ?«?/;;■«/ at tin 
usual rates will be paid from the Treasury out of the ohaitfJi Jama or the Ifmit 
or absence penalty paid in. In villages no cess is usually levied by the 
State except damt, and mujrai will be paid from the malba, but nearly all o: 
these villages have no w, as described in Chapter VII, been assessed for tlie torn 
of settlement, and m doing so it has been arranged that the Zamlndars shal 
^ the State, but shall receive ZajuSarefari dues from th( 

S Lambardars, and in this selec. 

tion the Mafidars have been or will bo consulted. 

162. The following table shows the number of Lambardars, hoth'preseni 

average ya»?a per Lambardar ii 
1 - • eachtahsil. This multiplied by Bs. 3-2-0 ner cent give 

the average AaH- wmMam from the State, and by Bs. 1 . 9 -Tpe?“ent th 
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rcniHaeration from tho mnlhn. Tor the irhole State (ho average Jama per 
Jj'imlnnl.-vr is Hs. -100, niul the average rcimincration Its. 18-12-0, r/r. Its. 12-8-0 
from tin; State .and Us. 0-1-0 from the malha. In Dig, Kumher and Bharatpur 
the nntnhor of Tninhanhars is still excessive owing to the predominance of Jat 
estates in which it was ditllcult to c;irry out a reduction. 
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1 03. The o.xisting machinery of the revenue admin- 
istration Los been referred to in Chapter HI. 

It consists of — 

(1) two Deputy Collectors on a present pay of Bs. 300 per mebsenj, 

, , „ . „ „ , each in charge of the five talisils composing 

the Dig and BhaVatpur nfcff/ncrw respective- 
ly. One has his head-quarters at Dig, tho other at Bharatpur. 
Their circles should he exchanged at intervals of two years. 
Both the present incumbents nro capable men, and Lave a 
tborongh Imowlcdgo of all branches of revenue and settlement 
work ; 

(2) ten Tahsildars (paid from Tts. SO to Bs. 120 per mensem), — one 

for each tabsil, — and 13 IsTaih-Tahsildars, 
( ) a .<1 ire. largo tabsils of Kagar, Bupbas, and 

TVair having each 2 Kaib-Tah-sildars. Tlio Tahsildars, with a 
few notablo exceptions, are rather above the standard of Native 
States. They are well paid. Some have yory good educational 
qualifications, and sorao have boon trained in British territory, 
and I have utilised them as much as possible in the settlement. 
Great care should ho taken to appoint only capable men with 
a knowledge of revenue work to vacancies that may occur. 
Till recently the tendency has been to appoint men related to 
tho ruling family, or transfer men from other offices, — e.g., the 
command of a State regiment, who have absolutely no qualifi- 
cation for the work. Once appointed it is difficult to get rid of 
them, as local and palace influence in their favour is powerful. 

The same remarks apply with even greater force to the selection of 
. Naib-Tabsildars from whom the Tahsildars 

should ordinarily be recruited. Recently, 
at the suggestion of the Darbar, I held an 'examination of the 
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Naib-Tahsildars who had previously been put through a course 
of six months’ training in settlement and revenue work. Of 33 
who appeared, only 4 passed, 4 failed, but not so badly as not to 
be given another chance of qualifying, while the remaining 5 
failed hopelessly— in fact^howed the most astonishing ignorance 
of their every-day duties. The State -has now dispensed with 
their services! Those of them who have special claims on the 
State will be provided for elsewhere, and the vacant posts have 
been given to qualified candidates. Three of the present Naib” 
Tahsildars are men who have been Sadar Munsarims in the 
settlement, and these should prove efficient men. 

(3) Kanungos and Patwaris. The action taken to imjjrove this 
(d) Kanungos and Pat- agcnoy has been fully described in Chapter 
waris. in. It is decidedly above the average of 

Native States as regards efficiency. 

164. The State is therefore now in possession of all the machinery re- 
Maintenance of roTenno quired to Carry on the revenue administration efficiently and' 
■jstem. to secure the maintenance of the records up to date. Rules 

for Patwaris and Kanungos, as finally amended according to the . experience 
gained in the last four years, have now been issued," 'A Revenue Manual explain- 
ing the system as now established, and embodying rules for the future guidance 
of Revenue Courts and offices, has been drafted, &er a model furnished- by me, 
by Munshi Mahmud Husain, and has been . sent' on to the Council for such 
addition and amendments as may be necessary before it is finally issued. It 
deals with the following subjects, to each of which a separate chapter is given : — 

I. — Jurisdiction. 


II. — ^Bights of the State and nirrionltnrists, rules for the acquisition of land 

and payment of compensation. 

III. — ^Transfers of proprietary or oocnpanoy right by sale, mortgage, gift, etc. 

IV. — Assessment and distrihntion of the land revenue, 
y,— Cesses due from Halta, iftamnr and mad lands. 

yi,— Realisation of revenne, cesses, and arrears ; coercive processes, 
yil.— Transfer of holdings owing to desertion or arrears.- 
yill. — Landlord and tenant. 

IX. — Lamhardars — ^their rights, duties, etc. 

X. '— Mafba — ^mles as to its disposal. 

XI . — Maji grants from the State or the Zamindars. 

XII. — Di-alluvion rules and fluctuating assessment of dahri on other lands. ■ 

XIII. — Bonndaries and deep-stream rale. 

XIV. — Partition. 

XV. — Miscellaneons. 

XVI. — Procedure in Revenue Courts. 

XVII. — ^Miscellaneons Revenue Departments, 


form of the aum^ records has also been defined, and the statements 
shown in the appendix nave been framed so as to embody the necessary statisti- 
cal information from year to year in a form corresponding as nearly as possible 
with that prescribed by the Government of India. There should, therefore, he no 
difficulty m supplying annual agricultural statistics, wliicli will also he "very 
S? indicating agricultural progress or the rever.«e. The 
lolitioal Agent and State Council will, I trust, see that the principles on which 
the present settlement has been carried out. are adhered to, at least in essen- 
tials, and that no alterations are made without good cause being shown. One 
most satisf^tory result of the settlement has been to restore confidence to the 

avoidod”^'^'^ confidence should he .studiously. 

165. In I’c^crod to the excellent work done by 

Notice of officers. « , -tliva oingu, wnosc scrviccs were lent to me in 

• T> ember 1897 by tbe Punjab Government, and who now 

remains on as Revenue Deputy OoUector. Hfa colleague, Mi^nshi Mahmud 
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flusain, has been Deputy Collector since 1894, and under mo carried on the settle- 
ment work of four tahsils. lie has shown both zeal and capacity, and- is a very 
useful State official, hut his judgment is no^^' and again ratlicr hasty. If the 
two Deputy Collectors work in harmony ivith one another, the revenue 
administration can he worked smoothly and efficiently ; and I trust the Political 
Agent and Council will insist on this. Jlr. Pyster has Avorked since Jaauaiy 
1897, and I could not have had a more loyal or hardworking assistant. He now 
takes up a similar appointment in the Indore State. 

106. The total expenditure has been Rs. 3,08,597-6-3 up to the close of 
Income and- eipcnditoro tlic operations Oil 31st Mai'cli, aud this provides for a sum 
of the eeitioment. of Rs. 2,500 to meet tlio cost of printing this report and 

other miscellaneous items. The 'total income is Rs, 47,122-10-0, the chief 
item of which is Rs. 37,584 for mutation fees, part of ndiich has still to bo 
realised. Thus the net cost of the operations is in round numbers Rs, 2,61,000, 
or less than one-ninth of one year’s demand on the area settled. In the Punjab 
and North-lVest Provinces the cost of a settlement is usually from one-lialf 
to one-third of one year’s demand. I may claim, therefore, that the settlement 
has been carried out e.xpeditiously and cheaply. The character of the n'ork 
done can only be tested by experience, but I have no hesitation in saying that it 
is an immense improvement on the system, or rather the chaos, we ivere 
confronted ivith in starting the operations. 

The cost of the settlement will ho made good by the enhanced demand 
of three harvests. In Alivar the settlement of an equal area paying an equal 
ja?fia has cost 1^- lakhs more than in Bharatpur; the sole reason being that over 
'a lakh of rupees and three years were wasted in an ineffectual attempt to carry 
out the Avork by a cheap but inefficient supervising agency. The Bharatpur 
State by adopting a proper system from the start has been saved that waste of 
time and money. 


167. This report, I fear, runs to excessive length, and possibly some stib- 
. jects may have been left unnoticed, Avhile others may haA’-e 
one uaton. ^ discussed Avith needless detail. For this my apology 

must be that, in trying to complete it before leaving the State, I liaA-e had no 
leisure to compress or roATse it. The difficulty hitherto in Bharatpur has been that, 
except for an antiquated Gazetteer compiled thirty years ago, there AA'as abso- 
lutely .no other authoritative account of the State and its administration. This 
blank I have attempted to fill up a's regards the land-revenue ad.ministration,'" 
Avhich is the most important of all. The settlement throughout has been much 
facilitated by the cordial support I received from the Political Agent, Litut.- 
Col, Herbert, now Resident in Gwalior, and from the Shite Council. Of the 
-lattbi*, I am chiefly indebted to Rai Bahadur Munshi Sohan Lai, Avho, as an 
old RcA'enue and Settlement officer in the Punjab and Bikaner, AA’as most 
anxious to help in improving the condition of the Zamindars and jjlacing the 
revenue system on a sound basis. 

If the settlement noAV completed conti*ibute.s to both of tliese ends, I 
shall look back upon the time and the labour bestowed upon it as not spent 
in vain. 


M. F. O’DWyfiR, 

Setllemenl Comnimioner, Alicarand Bharatpvr. 

Ai,avab, 29/^ March 1901, 
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On redaction of the Oochain tahsil its villngca were transfctTcd to tbo Akbcjgarlt and llnpbas inbsils as 
sborrn belonr 


(A) 27 viU(i{;cs transferred to the Akheygarh tabsil : — Kami, Hanoiran, Lolbara, Bajobra, Basia Kalan, 
Kntbin Kalan, Kuthin Khned, Oagwann, Cbain{iani, Dacbliaodi, Pingora, Gobra, Honta, Jabangirpar, Atari, AHpnr, 
^hnla, Lakbanpnr Jat, Basin Ubber, Mai, Kagla Mai, Babaoli, Sbnbpnr, Pnbarsar, Bahlot, Babn, and Nagla 
Bfiua. 

CD Tillages transferred lo the Ilupbas labsil Maratanli, Shabna, Bascri, Andbiari, Babera, Kewasi, 
Ji’etpar, Jlabinipur, Seri Kalan, Seri Kbnrd, Kagla Bijn, Kagln Trian Mafi, Kagla Trian Kbalsa, Pannai, 
A’agla Kalian Kundber, Iladauli, Madhera, Kagln Tikaita, Patti Tibya, Kasba Ooebain, Patti Jnngla, Patti 
Gilgilia, Patti Para, Bbarkoli, Karaira, Tabra, Jaicboli, Fatcbpnr, Bbont Kbarka, Band Kharka, Gablao, Charari. 

^ Gnjar, I'icbnna, Kagla Bliagwantpnra, Sonoti, Knrka, Shcoporo, Bosoli, Knnjoli, Khatipnr, Knkrana, Mandapnra, 
Sri Kagar, ilandanli, Nibbera, Kalebra, Itndawnl, Jntaiia, Bba^Tanpiira, Dumarin, Karnnpnra, Cbarari Bang, 
Moftoli, Sirrond, liakhahpnr Lodlia, Kanpnr, Gujar Balai, Saimra, Sabalpnr, BataTra, Kbnrasa, Kagla Kohi, 
Bbainsena, Madariapnra, Mahraoli, Sikroda and Bara. 

On rcdoction of the Gopalgarb tahsil its villages were transferred to tbo Pabari andNagar tabsils as sbown 
below : — ' 

W 47 villages transferred to tlie Pabari tahsil ; — Tilakpnri, Amroka, Unchki, Jntanli, Mafoki, Bndha, 
^agla Aram Singb, Iklehra, Sohnlpnr Patti, Kaliana, Gbagwari. Banp, Bhawapnr Kbori, Abbaipnr, Ttaibka, 
BaiiLsbpnr, Cbandoopnra, llaliki, Bbndaka, Gopalgarb, Joat Kadar, Joat Gawanti, Joat Sadraddin, Andhwari, 
Joat Daria, Joat Jlahalhh, Joat Paproh, Paproh, Uabrab, Joat Pabari, Joatri Pipal, Pirnka, Bbojpnr, Khanpar, 
Ardunka, Kaafcarka, Bakhabnka, Pali, Badamka, Madbogarh, Mnkatpnr, Kberla Nan Abad, Pipnili, Pipal 
Khera, SLaU Boongar, Kaithirara, and Oundri. 

(B) 90 villages transferred to tbo Kngar iabsil: — Patka, Dabfaaoli, Padalwas, Banaini Chanda, Banaini 
Bhonkla, Banaini Ktnrajn Ratna, Banaini Garbi, Banaini Todn, Dwarkapnr Seti, _ Gorkcen, Gobindpnr, 
Alain Shabka, Bagboka, Barklicra, Sirtbbi, Berrba, Bawrala, Bhuraka Jatmal, Ram Singbpor Palki, Khesii, 
Domraki, Alghani, Gnlmani, Jiiisra, Jaisri, Ranialo, Albi, Chhapar, Tajpnr, Ilasaipnr, Jhanjar, War-ir Kheri, 
TJdeypnr Nihaon, Laban, Solianka, Jalalpnr, Labarwarab, Bfannnkpnri, Hnyatpur, Khohri, Manapnri, Lodhpuri, 
Kagla Bhnria, Dhanota, Akbarpnr, Tcesfci, Rnstampari, Tbikri, Danialpnr Kherofca. Khera Chhnjjo, Maliraipur, 
Shahawli, Bodli, Ghamorki, Hnrraiki, Jhantli, Sohalpnr Patti, Saidwaro Patti, Kntabpnr Patti, Sikari Patti, 
Kamilptir Patti, Bela, Rampnr Posti, Kharkbari Teli, Babak, Golki, Sri Rampnr Doongri, Bonai, Imlari, Baldeobas, 
Balka, Bas Sabit, Behari, Raipur Sukbaiti, Kagla Bhongra, Lnrhka, Kakrala, Jagir.Gnlparha, Galparba, Bicbleri 
Beg Pabarlii, Bhoapne Garbi, Kagal, Raaalpnr, Bnpbas, Jatbas, Orbki Mobamda, Orhki Dalla, Orbki Kirbbai and 
Kolari. 
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Koport 1.— Some recent invcnttfratlonfl Into tho naturo of tho Infortllo 
Jnnd in tho ncl^rhbourhood of Bhndnn. by Dr. J. W. Lonthor, Imperial 
Airrlcultural Ohcmlsi— Aup-uat 1012- 

1 . of {!)(' Jnrv! tti Hoar Jihudan titul irrigated from tho Bliogniporc 

I/iv.‘i T (J-atigcA rat'.rvl, ha’< lx>fu going o«t of eoltivation during recent years ; 
" u-ar ■* f jn*,“- are '•aid to i:nv<* apj^Mnd or oxtoiiih'fl, and llio defect is nttrjliiitc<i to n 
’•crS'JO'i ri'o of l}." tval.'r lr\rj. 

WJiilit ihorc to b" no doubt of this Intt'T fa''!, the enu'-o orraijstM of such 
ri"- r.r>> b-.niiy n.attiTt t?;a’ fall within my provinc-. Tlio di‘>ndviinfngo ngricullur- 
aliy of '••irh .0 high -tb'-jil wairr bnrd and lb" iin/wirtanrt' of rtshming it nro fully 
ro'.'gn’ -tl. (>;j fh-' ti'.brr band it npjx-and to Mr. Hurt and niyeclf probable that 
.’.f) in'i"-;iga:;ftj "f t-h" n.'.turv of fli'- r«il in ret cnil ri'-pccts might, be of indirect 

f ft.V'- of il." o.imp!ain!/> it th.aj tho Innd it " wntor-loggerl, " and estimations 
•'f t?i" amoun; of v.-at.T in thn f.oi!'. at tliflcreni .••r.a--ons r/ould show in 
l.'iw far fl." ami'an? of tl.i'* eon-lifm'nt var/*''*. Is the soil for example 
wrS a! tl.eren'‘!u*‘i"n of the moir eoii, and to what extent does 
it diy tluring tl." «lfy weather p ri«l, O^tols-rto M.ay f 
Tl.< n il." " -il 1' j aid t-i have becotii" '* iix.sr, ’’ and an exAmination of tho 
n.sture of ll.e vdl". n« well ai th'-ir ejii.anlily, and the amount of variation 
darijig tl." year, l^'-om" imj'ortant fneion*. 
ftsij Again tl," |>ri>Hmin.arj’ t'-’ta b.vl shown tl-.af tb" soil, like so much of tho 
si'ar of ih" I'nit'sl I’/ovin-e-, ia extremely impervious to water. There- 
fore ll.e a' 'ert.ainnifnt of the rate at whii’h water moves through these 
• oil- '■.•eit.e'l to b‘> of eon-iderahle im|v>rtan''e. To this end a now 
n.etJ.fd of t-siing this fe.atare has been devisesl. 

It ab'i K 1 j)i'*l worth while to make a number of iwl-cullure teats in order 
to tty to a*-ert.nin what are the efTeUs re-'iH'dively of tho alkali and of 
the jmp rfe-'. phy ical condition «if the (.oila on planks, the effect of ccr- 
l.'iin matiurc', ih" plants whiHi e.in grow in thc-e soil.s heal', and the 
fea>'ibility of metho'l- of reclamation. 

{fj liut ajxsft front an evaminition of this afllcits! lantl, an in.siteclion of the 
surrounding villagt-t which are not irrigaletl from the canal, showctl that 
l-.ere abo are |ritehe-. of land wluVh are apjtarenlly storilo and similar 
in afijt'j.arati'.e to th<i«c in the afiect'-sl are.a. It is dearly of importance 
to examine tome of llie ffinner in onler to n.sccrtain in hov far they are 
similar to or different from the latter. ^ 
f 1.1 ) Srtvend other <iucstioiis have tiriaen in the coumo of the year. One is, in 
how far cam! water c;in be held to be respon-siblo for tho cre'Uion of 
“ ti«ar ? ” Anotfier, does the matiiml drainage water indicate that tho 
alkali from the us-ar soil is pa.ssing away from ill A thinJ, but only 
collateral one, is in bow far have tho exjwriincnta on the reclamation of 
le-ar at Aligarh nff’ocKsl tho nature of that soil and the amount of salts 
in it ? Thi.s invcsligalion ficemcMl to be iiniwrtant, because it might incli- 
fuita {Kwsiblo useful methofls for appliwition at Bltadan. Mudi of the 
work is still in jtrogress, eHi«scin!ly the tests by pot-culture methods and 
the examination of the Aligarh nsar, and these matters must remain to- 
be dealt with Hiibscijucntly. 

The d.ita obtainwl and the condu.sioas which may be at present drawn will be 
best understood if the former nro sol out ns follows 

(i) The amount of water In the soil at different periods. 

(iij Tho nature of the salts and their quantity speaking generally. ^ 



{ 2 ) , 


- (Hi) The amount of vertical and lateral variation in the concentration of salts. 

(iv) The amount of seasonal variation in the concentration of salts. 

(v) The rate at which water moves through these and through other soils. 

(vi) The nature of sterile patches in non-canal irrigated villages. 

(vii) The nature of canal waters and their possible effect on soils. 

(viii) The nature of the drainage water. 

2. Before entering into details of the data obtained, it is desirable to refer to 
-the manner in which the specimens of soils wore taken from Ihe field for e.vamination. 
This has been done in all cases by means of the cylindrical borer which was described 
in Memoir of the Department of Agriculture, no. 6, Clicmical Series. It consists of 
an iron cylinder 2" diamater and usually 6” long, fixed to a shaft. It is pressed 
into the soil and when withdrawn again a small column of the soil, the same dimen- 
sions os the cylinder, is brought out with it. When taking specimens of soil and sub- 
soil, successive 6® columns are withdrawn from the same bore-hole throughout the 
desired depth. The tool is effective in dry and in moist soils ; but if the soil is " water- 
logged,” or contains an excess of water over what would drain away were it free to 
do so, the soil does not adhere to the cylinder and it slips away. The soils have been 
examined either to a depth of 9' in successive 6® portions or to the over-saturated 
soil if that were nearer the surface. This has necessitated the testing of a very 
largenumber of specimens from only a very limited nmnbor of places. If the question 
is asked would it not have been preferable to examine fewer specimens from each 
point, and so have been enabled to test the soil at a greater number of places, the 
answeris that in preliminary work of this nature it is preferable to test a fimnl l area 
thoroughly than the reverse. As will become evident, the thoroughness with which ' 
a few places have been tested in regard to certain characteristics, illustrates in what 
manner such investigations os the present may be curtailed in the future. 

Seotion I, 


The amount of ioaier in the soil at different periods. 

3. Several series of samples were taken by Mr. Burt in 1909 both from usar 
land as also from land beating crop, and the moisture estimated in them. From 
these it was ascertained that the amount of moisture varied from about 6 per cent, or 
so in the first 6® of soil up to 20 odd pr cent, at 5 or 6 feet from the surface and that 
over-saturation occurred frequently at 6 feet or 7 feet or less. 

4. For the more accurate ascertainment of the moisture conditions in these soils 
atdifferent depths and at different seasons, a bare usar ptch was. selected in each of 
two fields;’ near each patch “bench marks" were fixed; and from these the e.\act 
psition of each boring was measured and registered. After taking a series of speci- 
mens from any point, the hole must necessarily be filled up again with other earth 
and no second boring may advisedly be taken from this particular pint ; but if ite 
psiUon can subsequently be ascertained, then a second set of specimens may be taken 
from a closely neighbouring point. Thus a series of tests may be made of specimens 
of soil lymg approximtely at the same place in the field. Without discussine here 
how near subsequent bonngs may advisedly be taken to one another, it may be men- 
tioned that various considerations fix the minimum distance at about 2' 9® 

The attached charts show the positions of the borings which have been made in 
the two usar ptches m villages Surajpore and Galpuia respectively 

5 At Swrajpors after some preliminary work, a series of ten sets of specimens 
were taken between the 5th and 15th December each to a depth of 9 feet^rom the 
surface ; these are represented by the numbers 2 to 11 on the chart. They were 

order to ascertam the degree of variation during the dry weather neWoH = T . 
teste were made in the neighbourhood of two of the fiS^borings ; iar no S^nftS 
in dupheate i^madeon4thand5th February; near no. 10, three subseque^rtit 



\UBAJPUR USA8 PLOT 
showing position of borings- 
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Statement I. 

Percentage ofvrater in Surajpnr Usar showing vertical and lateral variation-. 


^mntflr and date o! lorinj tatta in December 1S05. 
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Statxsiest II. 

Percentage of water m Surajpnr Usar shnoing season'll varintvmf. 
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SXATEStBST m 

Percentage ofvrater in Snrajpnr TJsax showing seasonal variations. 


i 

Numlier aod date of bating. 


Oeptli feat. 

2fo.8 

latb, December 

1909. 

Ko 14 ’ 

4tb Febioaijr 
1910. 

Ko.15 

5tb Februai^ 
1910. 

« 

0-i ! 

t 

6*69 

8*14 

8-66 


i-i i 

11*98 

13*54 

12*30 


i-ii ; 

16*55 

16-33 

15*17 


1}— a i 

i 20*81 

16*48 

16-31 


2-2i ] 
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19*14 

1 18*86 


2i-3 1 

20*27 

20-46 ■ 

21*46 

1 
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20*30 

22*62 

1 

3i-l j 
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24-41 

24*62 
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24-13 
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22*24 
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5- ’ 
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27*11 , 

23-83 ■ 


8-84 

28*21 
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23-23 


84-9 

28-82 

85*74 

24*17 



SrATESIEXX IV. 

Percentage o/Trat«r in Qalpura JJbbx field No. 222. 


Dopth 

feet. 


Koznber ai 

18 date of borine. 
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V 
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Hlay 

1910. 

IX 
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2*7 
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16*3 
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14*2 
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16-5 
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19-3 
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17-7 
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34 - 1 

23*4 

19-9 
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24*8 

21-9 

21-8 

16-5 

18'7 

18-9 

4-44 

** 

21*9 

23-3 

•• 

23*0 

22-7 

20*8 

20-1 

£0-8 

44-5 

22-9 

** 

** 
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24*8 

24-0 

24*0 

32-5 

23-5 

5— 

23*8 

21 -S 

24*6 

25*5 

.. 

23*1 

S3-G 

26-3 

25-8 

54—6 

I d2-7 




•• 
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21-6 

24-5 

20-6 

6-64 

-13-6 


•• 


** 

23-8 

24-6 

23-4 

19-6 

04-7 

} 


** 
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25*5 

23-8 

22 a 

/— 7t 

1 

< 







30-0 

24*0 
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1 .. 
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- _ 
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GALPURA (/SAP PLOT 
PtCbTh showing the positions of the borings. 
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6. The nmonnU of tvater found in these borings arc set out in statements 
nos. I, Iljin. Turning to no. I, the following will be observed to bo the case in respect 
of the verti'^al \*ariotion;‘tho amount of w.ater in the first 6" varies somewhat erratically 
between 2 and 8 per cent.; in the second 6" and c-xcluding boring.s no. 3 and ll.itrises 
to 9 up to 14 per cent.; subsequently there is greater uniformity and at 3 feet deep 
about 20 per cent, was prescht ; from this depth down to 8 feet there is a more 
gradual ineraase, and at 9 feet it was generally quite wet. The two most westerly 
poiniH, nos. 3 and 11, were taken where arhar plants were growing, i.e. in .soil which 
was obviously better, and here the plant would naturally remove water- not only 
from the surface but for some distance downwards, and aeconJingly there is l&ss 
inoisiure at these points dorni to 5 feet than at other points in the plot. ■ - 

Then .•je^ondly in respect of the horizontal variation, it is seen that differences 
of several per c-.'iit. frequently occur between two neighbouring points; thus comparing 
no. 10 with its neighbours nos. 9 and 7, which were 10 feet and 10 feet respectively 
away from it, the agreement is not very good in the first depth (0*); again in the 
second 0" no. 7 (east) containeti 4 per cent, less than no. 10 ; in the third depth no. 10 
containc'l 3 per cent. lc«s than no. 9 (west) and 1 per cent. less than no. 7 (east), 
and indec<l generally this foil contained throughout rather less moisture than its 
neighljours. Tiie di-tanccs separating these three points namely 10 feet from no, 9 
to no. 10, and 10 feet from no. 10 to no. 7, arc however considerably greater 
than tho'C which .separated the siiteeqncnt tests from no. 10 and which were taken 
in orfler to ascertain the se.a<=onal variations. Hence we may conclude that these 
subsequent “ seasonal variation ” tests would in all probability difier from no. 10 
as also among themselves by say 1 per cent, or even 2 per cent, of moistuVe, duo 
to the fact that the .soil itself varies, and when making our subsequent estimate of 
desiccation and water lost, rise of water towards the surface, fcc., this must bo 
recollected, and differences loss than 1 or 2 per cent, cannot be allowed much weight. 
Similar remarks apply to the tests which wore subsequently made in comparison 


with Iwring no. 8. 

7. Turning now to statement no, 11 the amounts of moisture in the soil in 
the noighlwurho<yl of no. 10 throughout the dry season are set out, nos. 12 and 13 
were taken on 3rd .and 4tli February, nos. IG and 17 on 1st and 2nd April andnos. 18 
and 19 on 17th and 18th May. An examination of these figures shosra at once 
that there is no great decrease of moisture in the soil throughout the hot weather; 
the first C" lost about 5 per cent.; the agreement among the corresponding tests in 
the second 0’.' was not very good, but the decrease was probably 4 or 5 per cent. ; in 

the depth V 0" 1' 0" no. 17 was erratic, but one cannot well put the decrease higher 

than aljout 1 per cent.,and below 3 feet the data indicate that there was no appreciable 
decrease at/^V, The soil was moreover supersaturated below 8 feet in May, I 
e:,timatc thi^ial decrease daring the period December 15th to May 18th to 
be equal to about Tibs, of water per square foot, or approximately equivalent to l-S" 


on the surface. ' 

8 The test in the neighbourhood of no. Sbonng was not complete because 

14 and 15 (Statement no. lU) were taken on the 4th and 5th February and there 
. ' . y tj) show what the decrease was during the hotter months ; but so far as the 

LTwent it .supported the evidence obtained in the pro.ximity of no. 10. These various 
moisture data arealso shown on the photo, chart, which provides a very good comparison. 

9 We may now turn to an examination of the similar data obtained in the 

patch at village Galpura. Here all the nine borings were taken, as the chart 

around one central point and the amount of moisture present is set out in 
* ' t no TV The vertical and lateral variations are shown by the borings 

rtatera^ between the 15th and 18th February where the same characteristics 

« in the Suraipur usar. This soil was also quite wet at 7 or 8 feet 
surface Subsequent tests were made on (i) SOth and 31st March and(n) 
on 15th and 16th May. These tests, like those at Surajpur, show no material decrease 
of water in the upper soil during the dry season. 



( 6 ) 

10. But whilst these figures show the concentration of water in the soil and 
any drying effect of the season, they do not in themselves show how much water 
evaporated at the surface. On the basis of the arguments which I us^ - in respect 
of this subject in Memoir no. 6 the very small decrease of concentration of water 
* in the surface soil would indicate an equally small loss of water, that is I consider 
the decrease of percentage of water in these soils to be equivalent to the total loss ; 
' and that any decrease of water at say 9 feet must be due to drainage accompanied by 
a general lowering of the subsoil water. However we have another indicator of 
the amount of water which rises to the surface during the dry weather, namely the 
salts. It must be allowed that if water is moving upwards through the soil towards 
the surface, these salts must accompany it and concentrate at the surface. As will 
be seen presently the amount of such concentration is just as small as the decrease 
of water concentration, and we have therefore addititional evidence that in these soils 
the total amount of upward movement of water during dry weather is very small. 
Again in section v of this note evidence will be given of the very slow rate at which 
water moves through these soils and this naturally forms an additional support of tho 
argument just used. On the other hand below 9 feet at Surajpur and below 7 feet at 

Galpura the soil becomes sandy and in this there was apparently little obstruction to 

the free movement of the soil water. 

SEcnox n. 


The nature of the sails in the soil, and their quantity speaking generally. 

11. The "alkali” in these soils consists almc^t exclusively of carbonate; the 
amount, of chloride and sulphate was generally less than could be ascertained ivith 
ordinary means, and the amount of each is less than *005 per cent The carbonate 
includes generally both the normal carbonate and the biwirbonate. In four ol the 


earlier borings these were not separately determined, but the evidence regarding the 
rdative proportions of these two salts is nevertheless sufiScient for our purposes. 

12 . Begarding the method employed in the extraction of these salts, it will be 

BufScient to say that the soil was shaken intermittently for about 18 hours with five 
times its weight of water and the aqueous extract was then forced through a Houston’s 
pressure filter. This filter consists simply of a Pasteur-Chamberland candle fixed in 
a pressure vessel. We’ were much ^ppomted at the rate at which this filtration 

TOidd be effected; in most cases the quantify of extract required was not obtained 

m less than several hours. It was known beforehand that the filtration would 
probably be slow, but the process nevertheless occupied more time than was anticipat- 
ed. An excessively fine slime collects on the candle and although it 'reduces 
the rate of filtration enormously. Under the microscope this materiel* is seen to 
comist for the most part of fairly well-defined particles, and the amoW of actual 
colloidal matter present, and which is the cause of the obstruction ihe passage 

of water both here as likewise in the field, is certainly only small whe^reckoned as 

. b., i. i, di.trib.«d b.». „ .0, 

A number of experiments were made in which this colloid was coagulated; sodium 

chlonde for example effects this coagulation perfectly; but theamout of alkali found 
in the ffltrate differed from that in the simple aqueous extract, audit was hence 
d^ded that, protracted as Ae filtering operation must necessarily be, the rZZ 

obtamed would be more reliable if water were alone used than if a onnlnW 
employed. The result of this decision was however to both limit the amount of wS 
done also to n^sitate a serious deferment of the actual analysis after the sarrie 
^ taken. M fixst onlyonefilter was obtainable; this was suteequemiy increafi 
to two and later agam to four and five. CSoselvasMr TTo,. r j i.- ^ 
work he could only deal mth two specimens of soil per filter per^y atlT thk^oriy 
by pttmg up each mgbt to attend to them. With one filter then, a smgirsetTf 
spei^ens from one bonng occupied nine days; with' two filtem h^lf that ti^ I 
motion these I«yb<ndam m order to show how impossible it was to carry out ’the 
original idea wbch ^ been to determine the alkali in the fresh specim^s of sS 
onthesamedayastheyweretakenfromthefield, Far from this being tho 


( 7 ) 

tbej had to he kepi for r/eeks before they coaUJ in their turn be dealt with. The 
rcaults arc set out in statements V to Vlll. 

13. The following proeedure was adopted. The .specimen of soil was weighed 
in the boring tool and then transferred to good paper in which it was kept until 
analped. In how far the normal carbonate became, by partial contact with the air, 
changed to bicarbonate it £s not really possible to say.- Jn several cases specimens 
of the same .«oil have l>een testcfl at intervals of several weeks; the specimens being 
in the interval wrapped in the brown paper, and in these no such change has been 
found to have taken place. Hence .snch evidence ns we have goes to add weight 
to the value of the ascertained quantities. In an^' caso the matter is not of very great 
importanco at present, because there is collateral evidence that the data aro approxi* 
mately correct. All the quantities arc stated as percentages on 100 parts of dry soil j 
tho-^e of the nonnal carbonatcr are entered in the statements in italic figures, whilst 
tho-,c of the bicarbonate are in roman figures. Where the two salts were not 
differentiated, the quantities arc entered in roman figures and the alkali is styled> 
'■ total alkali.” 

14. The amount of the two carbonates is usually less than '2 per cent., bht is 
generally more than '1 per cent. 

The quantities are, for the Sarajpur usar, set out graphically in the series of 
charts (p, .5.) 

The carbonates Lave been assumed to ho the .sodium .salt, but thi.s point is to 
become the subject of a separate investigation. 
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Staiemest y. * 

Percentage of Sodium carbonate and Sodium bi-carbonatc in the Surajpur Usar 
sho'ning vertical and lateral variations. 
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' Statement VI. 

Percentage of c%rhonite and bi-<nrbmi<ite in Stirajpttr Usar showing scasmvd 

variation. 


Uombcr and date of boring. 




Septb feet. 

10, 

12. 

. 13. 

16, 

17, 

18, 

19, 


15th Secern' 

3rd Pebruarr 

4th February 

Ist April 

2nd April 

17th May 

18th .May 


Jjcr 1303. 

1910. 

tr 

1910. 

1910. 

1910. 

1910, 

1910, 

<>— i .. 1 

nil 
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•055 

■033 

•014 

■010 

■071 

•03a 

•093 

•057 

•030 

•019 

•067 

•019 

4-1 - { 
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•014 
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Statement VII. 

Percentage of total aXkgM -in Surajpur Usar elunvi.'ig seasonal variation. 


Kumbcr and date of boring; 
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SrATnMn.vT VIII. 

P<:rcon’.;i{rc of rtrloii ite mrl hi-f‘'ifb('n<i>e in GalpurJ i>ijr i>!inviiig venrlical, 
I'lltrttl nnd v.tri’tfion. 


;fuKil<T BC'I <!«!<* of be ring. 




w, ; jn. IV. j V. vr, vii, ! 
• liOi ivis- , }V1'- i JTlIi }V!.. litli p.l,- nO:Ii5rareh,3Ut MarcJil 

rcary If'lO ri:ary If'lO ruary I'.<10.ra»ty JOIO. 1910, j 1910. i 

I t 


VIIl. IX, 

ISllj 3{.ay { mil Jfar 
1910. 1910. 


<' 

•fl7 

i 

OV'J 

■f,Sl 

•rci 

•OM 

•0« i 

•073 

•' ( 

-0-'/ 

*0T<* 


•</W 

■ow 

■055 ! 

1 

•Oil 

1 

•r<?r , 

'nt 

•0(2 

•OC.J 

•072 

•0«2 ■ 

•on 

•v,’. > 

•oil , 

•0(1 

trtj 

•u 

•W1 . 

•Old 

1 

•f'Ji 

■O'f ■ 

•mo 

(nc 

•022 

i 

•07? ’ 

•Oil 

.. 

•Ot'i 

•Oil 

•oa 

•Vri 

•Oil 

•on : 

1 

■010 

< 

-rtc 



■tuo 

■Oil 

•0/7 

■013 

•’ t 

•o-,u ' 

•07'J 

•Cil 

'O's 

•Ol'J 

•051 

•o.';9 

« 

•t’vl 


•/‘I? 

-010 

•037 

•0/3 

•029 

1 

•0‘,t 

i 

‘01T 

•o-'t 


-<y.l 

•0.5 ( 

•Oil 

i 

•otc 


•0(0 

■nit 

•on 

•nil 1 

•039 

•• 1 

•0:7 

•O.I ■ 

•O'S 

•101 

•022 

( 

•052 

< 

•oj: 

■fi'.O 

•ou 

•030 

'020 

•(•*7 j 

■035 

• 1 

•051 

•076 

•{.4 A 

•<m 

•O’/O 

•ori 

•&5a 


•ot'i 

/ 

. •on’ 


'Ail 

•otn 

•033 

■me ' 

t 

•0:1 

•WJ 

•0.1 

102 

•on 

•050 

'(W8 ■ 
i 



■021 

frcr- 

•otr, 

■oil 

•07.; 1 

•0/« • 

•• 1 

•0,9 

•(rti , 

-CO'J 

•091 

•001 

•000 1 

•050 j 

1 

-1 

•fill 

•027 


■031 

•010 

•02? 

1 

■033 

•o-,y 

'O'!! 

•rr/J 

•V}> 

•012 

•oto 

•013 ! 

1 






•/W9 

•027 

■OIB ‘ 

” { 


1 

•• 

- 

•019 

•055 

1 

•031 



I 

J 



■016 

•037 

•037 ' 

•* 1 

•• : 

•• 1 

•• 

•• 

•058 

•059 . 

1 

■051 

f 

t 


) 

\ 


■030 

•037 i 

•027 ^ 

i 

” t 

" 

.. 

•053 

•071 

•010 



1 



■030 

•on 1 

•033 

' 1 


” , 

1 

•• 

•Oil 

•0..1 • 

•055 




1 

t 




■031 

'•{ 

" 

( 

.. 

•• 

•• 

.. , 

•030 



1 

j 

: 



( 

■033 

•• { 


.. i 

\ 

„ 

••_ 

•• 


•oto 



* 




i 

■OSS 

1 


f 

, 

•• 

" 

1 

•033 , 

•• 

• 

i 

1 

1 

1 

f 

t 




i 

4 

i 

1 

i 

) 


( 12 ) 

Section III. 

The amownt of vertical and lateral variation in the concentration,of alkali. 

15. The percentage (“ concentration”) of carbonate and bi-carbonate, or- total 
carbonate respectively, was determined in the same specimens as were employed for 
the moisture determinations; and the data are set out in statements nos. V, to VIII. 

16. Su.rtijp'iM’.— The amount of variation in the vertical and in the lateral 
directions as well as variations in the relative amounts of the two carbonates in the 

Surajpur plot are set out in statement V . 

Commentang with nos. 3 and 11 it is seen that this soil contained no normal 
carbonate. This land w-os outside the .area of user (vide chart). From here east- 
wards the proportion of normal carbonate increased until at boring no. 7 it wa.s 
greater than the bi-carbonate. These variations are well brought out in the- 
series of charts (p. 5.) Excepting the broad distinction just mentioned, there 
is no great regularity among the quantities of carbonates. They vary both Laterally 
as also vertically ivithin considerable limits, and there is no evidence that the upper 
soil or the lower soil contains even generally the greater part. There is an indi- 
cation that there is less at 9 feet than above this point ; but as there is here a bed of 
BaTiil, or sandy soil, in a supersaturated state, no particular value can be placed on 
the deduction. 

17. GaVpura usar. — The corresponding data for the Galpura usar patch arc . 
set out in statement VIH. The four sets of specimens taken in February possess 
much the same features. They were taken much closer together than the ten 
“December ” sets from the Surajpur plot, and one might consequently expect greater 
uniformity in the amount of alkali ; this is the case, but the variations are neverthe- 
less considerable. Here again there is no indication of any accumulation of alkali in 
a particular stratum. Indeed throughout the work on these soils no indication what- 
ever of a " saline sub-stratum” has been met with. 

Section IV. 

The amount of seasonal variation in the concentration of the salts. 

18. The same sets of specimens were employed for the purpose of ascertaining , 
the seasonal variation in the percentage of salts as were use’d for the corresjionding 
estimate of change of water content; The results are contained in statements VI 
and VII for Surajpur and VIII for Galpura, The charts representing these data 
ore also of interest. 

19. Considering first the point no, 10 at Surajpur (statement VI) it will be 

seen that the first two feet of the soil -was found, in December, to be practically free 
from normal carbonate, 'below which the soil contained about ‘04 to '06 percent, 
whilst the amount of bi-carbonate was greater but varied a good deal. Then slx 
weeks later, the borings 12 and 13 contained more carbonate in the first two feet 
but much the same amount in the lower depths ; of bi-carbonate they both contained 
distmotly more than no. 10 down to 5 feet, below which they are similar. Thus this 
evidence might be taken by itself to indicate a « rise of alkali " to the surface.' Two 
months later nos. 16 and 17 were taken; of these no. 16 contained rather more - 
normal carbonate in the first two feet than no. 10. but less fhnn nos. 12 
and 13; and of bi-catbonaie there was less than in no. 10 or in nos. 12 and 13; 
secondly its fellow boring no. 17 contained, except for a trifling amount of alkali 
in the first 6", no normal carbonate in the first 3 feet and below that distinctly less 
tkm no. 10 and still less than N®. 12 and 13. Thus the April specimens contained 
distinctly less allaili than the February ones. If the soU had been an “ open” one 
and an adequate rainfall had intervened, such might have been urged as an explan- - 
ation of the apparent change, but no such rainfall occurred. Lastly, six weeks later, 
m the middle of May, another pair of borings were taken, and of these no. 18 was 
very similar to no. 17 whilst no. 19 appro.rimated as regards normal carbonate to 
no. 1-, and as regartls the bi-oarbonate it is more like no. 16. Thus the more care- 
fully these data are examined, the more certain it is that they show no 'appreciable 
concentration of alkali at the surface during the dry weather. i 
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20. In an earlier paragraph (7) I conclnded that the amount of water lost from 
these coils had been, over the same period, probably about 7 lbs per square foot, of 
which about 4| lbs is accounted for as coming from a greater depth than the first 
6" of coil. If this water had brought its equivalent of salts with it, this would only 
be about "02 or '03 per cent, which should (theoretically) be in the first 6® of the 
soil in May. But such a quantity is well within the amount of “ lateral variation,” 
and hence it follows that no surprise need be experienced when the anal^es of these 
variotts spedmens still show towards the end of the hot weather, only lateral variation 
and no well defined upwanl movement. 

21. Turning to the statement VJLl which shows the change of concentration near 
the point no. 8 Surajpur and to statement Viil in which corresponding data are 
given in respect of the nsar patch at Qfalpura, we perceive precisely the same result J 
the lateral variation is greater than the seasonal variation, and consequently the 
latter cannot he ascertained with any precision in such soil. 

Section V. 

27<e raU at which viater moves through these arid through other soils. 

22. From the first it seem»i important to form a measure of the rate at which 
water moves through th<se soils. One reason will readily oocarto the mind. If 
the question is ashed whether the alkali cannot he washed ont hy flooding the land 
and allowing the water to soak through, the feasibility of the process could be ganged 
if we know whether the water can soak through within a reasonable time. Then 
again coasider the plant. It assimilates water from the soil through its root ; this 
water must move through a certain distance in the soil and it is easy to appreciate 
that if this water does not move fast enough, the plant will be unable to develop 
normally. It is true that the plant constantly sends ont new roots in various direc- 
tions j but it is easy to show that whatever such root development amounts to, it may 
nevertheless fall short of that which is required in a soil through which water moves 
say only 1/100 part as fast as through a good soil. 

24. The only method which has been .suggested for the purpose of determining 
the rate of flow of water through specimens of soil is one which Mr. Milton Whitney 
of the United States Department of Agriculture published in 1892 (Experiment Station 
Eecord, Vbl. HI, page 668 and Bulletin 2fb. 4 Dm’ted States Weather Bureau, 1802, 
page 37). This method consists in catting a small block of the soil in an v/ndisluried 
-state ; this is then surrounderl by wax, leading the upper and lower faces clean ; 
water is next pourcfl on the top and the amount flowing through in a given time is 
measured. This method was tri^ for the Bhadan usar, but it proved defective for 
three reasons ; ^ there was a difliculty in transporting the specimens intact, (ii) these 
frequently contained adventitions holes or cracks through which the water ran with- 
out properly percolating through the specimen, and (ui)it was frequently impMsible 
to get an undisturbed .specimen. It was important therefore, in order to test the soil 
properly, not only near the surface but also throughout the 9 feet stratum which 
was being examined for alkali, to try to dense a method which would not fail so 
frequently. 

25. Short of undisturbed specimens of soil, the soil would have to be broken 
down entirely ; this would necessitate its being filled into some description of per- 
colating vessel, and this filling process must be performed so nnifoimly that the rate 
of percolation of the water through one specimen could be relied on to be fairly 
comparable with another. Filling the .soil by hand seemed to be obviously-so depen- 
dent on the operator that I considered a machine quite essential, and after consider- 
ation, the one which is described in appendix , p. 51 of this series of papers was made 
in the Pnsa workshops. 



V. 




As -will be seen from the data to be considered, the apparatus has proved of great 
value, for by its means the thickness of these imper vious beds of usar soil can be deter- 
mined -with considerable exactitude. After tbe soil (100 grms. has been used throughout 
hitherto) has been filled in, the cylinder is taken off the machine, placed over a 
suitable dish, water is poured on the upper soil surface, and after percolation has 
commenced, the rate of percolation is measured. The result is registered as centi- 
meters per hour, in the same sense as rainfall per day is registered. 

26. The first points which were tested were (i) the variation between 
duplicate tests made on the same soil by the same operator and (ii) the variation 
occasioned by two different operators, and the results are set out in statement 
No. IX. 

Statement — IX. , 
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y ss Vish wanatham. 
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II 
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Mr=MukerjI. 


Bates of percolation, c. m. per hour. 


' Soil — Galpura ‘ usar ’ 


0®_6 ' 

■008— -010 

•003— ■005 

•012 — 027 

6'— 12* 

■002 

•001 

■002— -007 

12*— 18" ' 

•005— -007 

•01 — -03 ! 

•004 

18»-24' 

'002— -003 

! 

•003— -001 

•002- •001 


Sod — Gkilpora 

‘ juar-arhar ’ 


0"-6 • 

1-00 

2-0— 1-6 

2-0-1-8 

6"— 12* 

1'2— 1-0 

1^2 

1^8— -O 

12"-18* 

•6— -8 

•6 — -2 

•6— •< 

16"— 24* 

•04 

•00— -03 

•4— •OS 


Soil — Surajp 

lur ‘usar ’ 


0'-6 " 

•002 

-01 

•02 — 01 

6*— IJ* 

•001— •003 

•003 

•007— -017 

12*— 18* 

•004- 01 

•004--01 

•004 —019 

18*— 24' 

•001— -07 

•002 

•001— •OOS 


Soil — Surajpur ‘ arhar. ’ 


0*— 6 ' 

■35 

•6- -4 

■6— -4 

G'-*12 

•6 

10- -8 

•8 

12"— 18* 

•6 

•6 

•7 

18*— 24* 

■4 

•C 

•5 
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Itjiichifks io-«t«orrour soils; one was usar from Galpura, and of this each 
four suawiinp G" dcptlis was included. These find a place in the uppermost section 
of the statement. Tn column 1 we have the rates of percolation recorded by the one 
as-,is(.ant in the first test; thus water p:i«.se<I thrnugli the .soil of the first 6" at 
the rate "OOS to *01 citi. per hour ; tiirongh the second C" rather slower namely -002 
cm. per hour ; and through the third and fourth C" at somewhat similar rates. 
Tlien in the st-cond column are the data obtained some time subsequently by the same 
assistant with the .same four sjMjcimcns of soil ; these agree, as will be appreciated 
belter when other recortk have been di'jcussofi, quite well ; the dificrence metaithfor 
the depth 12"— IS" whil.st not altogether inconsiderahlo, is not sufficiently great to 
prevent the correct dishiction being made rcganling the nature of the soil. Thirdly 
wc have in the fhini column the nites inea«-urefl for the .same four .soils fay another 
as-.j.-.tant who liad had no cxiwrieiice at all with the mclhotl. These data agree quite 
well with the others. 

27. The sicnnd ^oil te.-'te'i wa-s from th<* same field at Galpura, but where a 
mofli-nUe crop of juar-arhar nais growing ; again eacli of the four six-inch depths was 
tested, and ooinpanVon of the figun*s shows that the three tests agreed among them- 
sclvc-- ^ ery well ; in only one c;i,«e w.asthcrea discrcj>eiicy, namely in the lest made 
by Uibn IMuherjee at the fourth depth where nt first a high rate of percolation was 
me: with, hut which rapidly foil to a quantity closely approximating to what 
Mr. Vishwanatliam, the other sisii.stant, hod found 

2.S, It i' .also evident how von' greatlj* these rates of jiercolation varied in the 
£r>t IS" from those of the tisar .soil ; roughly speaking they are 100 times greater and 
it i* in this way that iniicli of the usar land differentiates itself physically from good 
*-oil. 

29. In the lower led f of the statement arc .set our prcci.sely. similar tests on (i) 
the.«oiI of .a iwfch of usar at Surajpur and (ii) neighbouring soil where arhar was 
gron-ing well. Here again it is evident how closely the data agree for the same soil 
when obtaiiiefl by the saine operator nt different tirae.s or by another operator. The 
method umlonhtedly commajid.s confidence. 

30. ilmother feature m.ay be noticed also here. The soil of tho Galpura field 
where tlie juar-arhar w.as growing i-s goofl throughout tho first 18", but in the next 
G" becomes bad, nearly as impervious to water n-s tho usar soil, that is, tho crop was 
Htruggliiig to grow in the lop 18" of soil, anfl was consequently a poor one. At 
Surajpur on the other hand the gocl toil is jwrvioiis to water throughout the 2 feet, 
examined and, ns was a.scertaine<l from other tests, there was no " usar ” bed within 
the root range, and hence the plant had no difficulty in developing very perfectly. 

31. It may be slatc<l now that according to tim test water percolates through 
a goofl arable .“oil or sub-soil at a rate of '3 up to I’O cm. per hour, and all comparisons 
for the purjwses of the present memorandum may be made on this basis. This rate is 
higher (about three times as high) than probably occurs in the field during wet weather, 
but the difference, such a.s it is, is explained for the most part by the conditions of the 
experiment ; moreover tliis does not detract from the value of the tests for comparative 
purpo=cs. For example, I have no doubt at all that water would percolate through 
these usar .soils only 1/10 to 1/100 part as fast as through good soil. 

32. It will be convenient in the next place to set out the results of the tests 
which have been made on various soils by means of this method. 
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SuTajpuT uBtr, 17th Boring. 


Depth. 


Cm. per hooT. 


0*— G* 
C'-l'O' 


I'O' 

I'G' 

2 ' 0 ' 


5'6*- 

6 ' 0 '- 

6 * 6 '- 

7'0'. 


-I'O” 

•a'O' 

-S'C* 


■e'o' 

.6'C' 

-7'0‘ 

.7'6' 


•01 

•03 

•05 

•001 

•03 

•03 

•01 

•03 

•05 

OS 

•02 

•02 

•03 

•01 

•02 


ye'— S'O* 
3'(r— 3’6* 
3'6'— I'O' 
I'O'— I'C' 
4'6'-5'0' 
6'0'— 5'6' 


I Without making any distinctions between rates of 
percolation at 1' 6* — 2' and abore and below it, 
or between the rate 'OlatS'-^S'C* and its neigh* 
bonring coil, it is evident that this soil is ve^ 
impervions to water . S omo soils are worse It is 
tme, but this one falls far short of the standard 
of a good soil. 


It is approsiuiately uniform down to T 6" below which no test was made. As 
judged by the eye this land is highly impervious down to about 9 feet. 


Galpura usar, 6th Boring. 


Depth. 

Cm. per honr. 

O'— 6" 

•03 

C'— I'O' 

•04 

I'O'— I'S' 

•06 

1'6'— S'O* 

•02 

2'0*— 2'8' 

•OOG 

S'O'— S'O* 

•01 

3'0'— S'fi' 

•02 

S'fi'— 4'0' 

■01 

4'0'— 4'6' 


4'6'-5'0’ 

•06 

6'0'-5'5' 

•03 

5'C"-6’0' 

• • 

C'O'— fi'S' 

•05 

G'3"-6’9' 

•15 


This sail possesses inQch the same featnra as that 
at Sntajpar ; althoa^h not being as impervions 
as some soils, it falls far below the standard of 
a good soil. The test Inrtber shows it to im- 
prove at 6' O', whiob was where the soil was 
supersatnrated with water. It is probable that 
the soil is quite pervions below this depth. 


) 


33. A number of other examples of the jtermeability of soils for water will be 
quoted in subsequent paragraphs, but that of Jnhi maybe examined here, because this 
soil was employed very earlj', as a test of the method. The Juhi usar rraerve is 
a patch of land which is infertile but contains only small amounts of alkali salts and 
is higljy impervious to water. Among various experiments which have been made 
there during the past 20 j’ears, is one in which tree planting was tried, the trees being 
planted in boles, whiclilatter were I think said to be filled up with good soil. 
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SrATEJIEOT No. X. 

Showing the pervionsness of the Juhi usar soil. 


JDaptb. 

w 

(ii) 

(iii) 


Cm. par boar. 


O'— 6' 

•005 

•005 

•016 

1' 

-002 

•005 

•01 

r-li' 

■007 

•001 

•001 

li'— 2' 

•002 

•007 

•008 


•003 , 

-005 

•001 

24 '— 3' 

•004 

•004 

•02 

3'-34' 

-006 

•006 

•01 

3i'-4' 

■003 

•012 

•01 

i'—H' 

•010 

•Ol'J 

•02 

ii—0' 

•03 

i 


H’—Si' 

•11 

•03 

•16 

Bi'-C 

•8 

•13 

•6 

G'-Ci' 

•8 

*4 

•8 

Gi'-r 

•7 

•4 

•7 

7'— 74' 

•C 

•5 

•7 

74‘-8' 

■6 

“4 

•6 


Among the trees which have grown well are some dhaks (butea frondosa), I 
thought it likely, since they had grown so well, that these trees had changed the nature 
of the soil both laterally and vertically by means of root action, and if so, such change 
might he expected to affect the physical natiure of the soil and make it more perme- 
able. Accordingly Mr. Burt and 1 took borings to a depth of 8 feet (i) as close as 
possible to the trunk of a dhak tree (ii) 12" away from it and (iii) 12 feet away. 
No. (ii) was supposed to be within the original “ tala " and of course no. (iii) was out- 
side of it, and hence in ostensibly undisturbed land. 

' 34. The results of the percolation tests are set out in the statement no. X, and a 

glance at these shows that laterally there is no difference in the soil ; it is all very 
impervious to water to a depth of 3 feet and nob much better until 5 feet is reached, 
but below this the soil changes markedly and becomes as open ” as the best arable 
land almost immediately. There is no indication that the soil of the original “ tala ” 
is different from the rest, nor has root action affected the soil at all. The presumption 
is that the dhak trees have forced a tap root through this impervious upper 5 feet of 
soil from which the tree has then developed its lateral root-system in the underlying 
good soil. This is of course a presumption, and its verification or otherwise will be of 
interest. 

35. Before passing to the next subject, consideration may be hero given to the 
possibility of reclaiming these soils by ffooding and draining. 

Many large areas of saline land have been reclaimed by (i) making substantial 
" bunds ” on the land (ii) filling these “ kiaris ” with water say 2 or 3 feet deep and 
(iii) providing for under-drainage if the water will not pass away downwards altoge- 
ther. If the soil is an “ open " one no difficulty is experienced ; it is a simple engineer- 
ing operation. 

36. But suppose the method were applied to such impervious soils as those we 
arc dealing with. Assuming that the water would percolate at about 1/10 the velocity 
of ordinary soils, this would bo about -2" per day; in the soil this •2" would occupy a- 
space equal to about -6" ; hence it might be said that the first water would pass 
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through 6 foot of soil in 100 «lay!«, by which tiino nhoul 20" of wotor wotihl Ftnvc 
soaked in. In ntlditioti to this, one has to allow for evaporation wlti<-h would he 
naturally taking plnee, Tl>c amount of Ihw varies with the fle.asnn; at 1 *u>m tin- 
record .show.s it to vary from -OG" per day in tho cohl weather |o ahnut '•I* in the hot 
weather. For our pre.sont purposc-s it may bo put at 'S" per day throiighfml fie* ye.ar, 
\vhioh is equal to 20" for 100 days, and henee for the ensewe are eote.ifh-ring we 
would require 40* of water on iho surfano before the firnt drainage o.'currwl at h 
foot. Moreover the alkali would not Im washi'd out until soine eonsiilernble dmin-igi* 
had ocQurrcd, proKably 10", which woiibl occupy uiiother .10 d.ayji, and this would 
demand another 20" of water at Iho surfa-v. No diOinilty would ho e.'ip..ricneed in 
providing such nn .amount of water; nor would tho bunds, “.ay 2 feet high, co«i very 
much. So that, providing tho drainage water eould he got rid of naturally, or at no 
grcjvt expense artifuially, tlio inotliod might Ih: comidorHl fe.asihle. 0;t the other h.attd 
if tho soil wore more refractory and allowed water to penadale only 1/1 Ou pirl a*- 
fast as throtigh good soil, tho water lo.st by evapoftition woidd he 10 tiin<M th.at which 
is allowed for in tho above ealculation, and the titiio rcquirefl would he li'n times ns 
great. In short whilst in tho first example hand might he reclaitaud iti l! months, in 
tho seconds years would be required. It is also to bo Jiv.ilbsile'l lliat the imp-ruoiM 
stratum of soil is frcqiienlly more than .S feet thiek. 

Naturally if flooilmg and drainage aro feasible, this inethwl is the che-api-.t of .all 
for tho reclamation of alkali land 

SncTios VI, 

The nature of alerite paichca in notK mil trr/yi'rd X'iUages. 

37. A common fe.ature in villages near Ulmd.in wliioh ore not irrigat^xl hy tho 
canal is tho presence in thorn of sterile patches of land whicli are preci-'-ly similar in 
appoamnee to those within tho canal-irrigated tra-u It would he un't.»fe to ray th.at 
such patches occur as frequently in the former as in tins latter, hut they an- cerminly 
very numerous. These lands are under well-lmgation and tlu>\v.ater level in wells is 
con-ddorably further from the ground level than in the canal -irrigated tr.act. 

STATEME.NT XI. 

Showing tho perviousnass of the soil in good and bad soil in well-irrigated land. 


Bha'tan Tin.»7-. E-saunkh Villsir, 

Doplh. , ■ 

GooJ- Ba<I. Oo«J. 1U.|. 
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Statement XU. 


ShoTving the .'itnount of sodium carbooato and bicarbonate in good and bad soil 
in ■n’cll-irrigated land (Sodium carbonate in red ink, sodium bicarbonate 
in black figures). 





Bhadan village. 

Bamsukh village. 

Depth. 









Good. 

Bad. 

Good. 

Bad. 

O'— .fi' 

c 

nil 

■OS' 

nil 

• nil 




•01 

•04 

•03 

■03 

e'—i' 

t 

nil 

■07 


nil 



1 

•02 

•OS 

. •OS 

•02 

1'- 

1»' 

J 

nil 

■09 

nil 

nil 



i 

•01 

■OS 

■01 

•02 



t 

ml 

■08 

nil 

nil 


i 

■02 

•05 

•02 

•01 

S'— 21* 

{ 

nit 

*1)2 

■07 

•05 

nil 

•01 

nil 

•01 



f 

nit 

■07 

nit 

nil 

-J- 


i 

■01 

■OS 

•01 

■01 


-3i' 

f 

nil 

•06 

nil 

nil 


1 

•01 

•04 

■01 

■01 



< 

nil 

■05 

nU 

nil 

— V 

\ 

•01 

•04 

■01 

•01 



( 

nil 

•Oi 

nil 

nil 


1 

•04 

■05 

•01 

•01 



f; 

nil 

•04 

nil 

nil 

lJ-6' 

1 

•04 

•05 

•01 

•0£ 



1 

f 

nil 

•06 

nil 

nil 

S'— DK 

\ 

•04 

•05 

•01 

■01 


-6' 

• 

< 

nil 

■05 

nil 

nil 

6}'- 

i 

•04 

•01 

■01 

•01 

G'- 

-61' 



•01 

nil 

' nit 

i 

•04 

•05 ■ 

■01 

•01 



( 


•02 

nil 

nil 


1 

•04 

•08 

■01 

■01 




i nil 

•02 

nil 

nil 

T-7i' 

{ 

•04 

•08 ■ 

■01 

•01 

7t'- 


( 

nil 

■Oi 

nil 

nil 

•8' 

[ 

■02 

•08 

•01 

■01 



c 


•01 

nil 

ml 

S'— 8|' 

[ 

■02 

■OP 

•01 

■01 

Si'- 




•01 

nil 

ml 

■S' 

\ 

•03 

•05 

•01 

•01 


38. I decided to take samples of some of these patches because it is obviously 
no little importance to know in how far they differ from the apparently .similar 
dies of the canal-irrigatcd tract. The matter could only bo gone into to a limited 
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extent and only two such patches were tested; these wore situated in Blmdan and 
T?n 7 Y.aiiV>i villages respectively. The tests included in each case a boring 9 ft. deep 
from a bare patch and a similar one from the good soil adjoining. The results of the 
examination are set out in statements XI and XII, the former of which shows tho 
results of tho percolation tests and tho latter tho amount of “ carbonate and bi-car- 
bonate ” in the soil. 

39, An inspection of tho data contained in Ihuso two statements shows at once 
that tho result of tho test is contradictoiy. Tho soil of the “ usar ” patch in tho 
arharfield.inBhadan village is highly impervious to water and contains as much 
sodium carbonate and bi-carbonate as many of tho specimens teken at Surajpiir ; 
whilst the adjacent soil whore tho arhar crop was good was readily pervious to water 
excepting from 1' 6" to 3' 6". Thus tho soil of this usar patch has all tho charac- 
terisucs of the usar land of this part of India. Tho corresponding test in tho neigh- 
bouring village Eamsukli-ki-madarya disagrees entirely with tho former, in that both 
the " good ’ and " bad ” soils were found to bo freely permeable to water, neither 
contained any normal carbonate, and the amount of bi-carbonate present is very small. 
The crop on this field was barley and gram, which had boon sown on the “ bad” soil 
• but had died out again. It may be of course that tho soil tvas good just where tho 
boring was taken, for the erratic manner in which the nature of these patches varies 
from point to point has been fully exemplified by the Surajpur tests, or it may be that 
these barren patches are not always so bad as they appear. Be tins ns it may, it is 
evident that some of them are sterile from the same causes as those in canal-irrigatcd 
villages, and that this branch of the subject is of great importance. _ 

Section ni. 

The natv/re of the canal water and its possible effect on these soils. 

'40. Canal irrigation is constantly blamed for tho formation of alkali land ; it has 
been said that it causes a serious rise of the sub-soil water level and that it adds 
“ usar salts ” to the soil. Besides these two charges another question may bo properly 
asked, namely, whether it causes certain soils to become loss pervioqs to water. I 
sliall only refer to the two latter matters. 

41. As regards the suggestion that canal water adds alkali salts to the land ; this 
is made on the assumption that additions of tho water at tho surface bring some, 
however little, sodium salts into the soil ; that these don’t drain away, but that the 
water evaporates again, leaving these small accumulations of salts year by year beliind. 
The following is an analysis of the canal water at Bhadan : — 

Parts per 100,000. 


Oaloimn oarbonato .. .. .. 8-'0 

Magttosium carbouatc .. .. .. .. .g 

blagnesium sulpbato .. .. l-S 

Sodinm sulphate ., .. .. ,, g.g 

Sodium chloride ., .. ... .. -o 


42, Kow it is one thing to make the above suggestion, but it is quite another 
to substantiate its correctness. Assuming tho soil to be in the first instance a normal 
arable soil, and that about 12" or more of irrigation water is employed, there is 
every reason to believe that drainage would occur annually, and it is easy to show that 
no accumulation of the sodium salts would occur. On tho other hand, if a soil is 
originally highly impervious to water, then drainage would be imperfect or altogether 
absent and some accumulation might be held to occur ; but even so, such accumulations 
would be annually so small that a long series of years must elapse before tho land 
could become on this account " usar. ” 

43. Tnen again we have the indisputable evidence that patches of sterile soil, 
possessing all the attributes of those within the canal-irrigated area, occur in tho well- 
irrigated tract, and this fact alone naturally raises the question whether the canal 
irrigation Ims had anything at all to do with the creation of these sterile patches in 
th^ former area. 
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48. Another possible suggestion which I-considered is the deliberate addition of 
some coagulating substance to the . canal water. If this were feasible, it could be 
done at o canal head worhs much more perfectly and probably more cheaply than in 
the field ; but any such addition would mean that the canal bed would become more 
pervious to water and hence cause percolation, which is already too great, to increase. 

Section VIII. 

I 

The nature of the drainage water. 

49. The "drainage” water of the Sirsa Nadi, as also the “sub-soil ’’ water in 

certain fields has been examined. The Sirsa Nadi 
is I presume a natural drain during the dry season ; 
that is its supply must be a natural sub-soil drainage 
one. Its composition in May was that which is 
marginally stated. It contains no sodium carbon- 
ate, but comparatively largo amounts of sodium 
chloride and sulphate These features show quite 
clearly that it is not fed bj' drainago from “black" 
alkali land. If, for example, drainage is occurring into it from such canal-irrigated • 
tracts as those at Surajpur or Galpura, such water must be coming from a non-alkali 
stratum. , 

50. The sub-soil water of three fields was tested, samples being withdra-wn from 
faore-holea about 9 feet deep and the analyses are quoted in statement XIV. 

Statement XIV. 

Gomposition of sub-soil waters. 

(Parts per 100,000,) 


Calcium carlionste 
Magnesium oaiiionate 
Sodium bi-oaibonata 
Sodium sulpbato 
Sodium obiorido 


Farts per. 
100,000 

83-0 

SS-0 

nil 

9-7 


Calcium oatbonato 
Magnesium oatbonato 
Sodium bi-catbonats 
Magnesium snlpbata 
Sodium snipbato 
Sodium ohlarido 





j From wboat 

1 Qeld. 

1 

From Burojpur 
iienr. 

From GalpnrA 
US&r. 

•• 

... 

• • 

' ie -0 

— 1 

1-0 

3-0 

• « 

•« 

»♦ 

10*9 

• • 

• • 

• • 

• t 

• • 


IdG-d 

188*0 

• « 

• « 

• • 

'6-1 

.. 

• • 

• • 

•• 

• • 

1-9 

10-4 . 

6-8 

«• 

• • 

«• 

8-1 

6-6 

1 

3*3 


w 1 wwer irom the wheat field is free from 

^ ■>' i» .loo* 

a, it has gZmy be Ze“ ^ investigation so far 

(i) The land in the neighbourhood of Bhadon is in patches very impervious to 
™ter ; these patches also contain a certain amount of sodium carbonate 
f ‘he country is 

is naturaUyldisrdvSLge^ ^ ® 

stotamiTno/ ^vater present in this 

stratum rs not excessive. Below this depth the detemfinations of soil 
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moisture are uncertain, but judging by the eye the soil becomes drier 
at tliis depth during the diy season, which is the natural aocompaniment 
of a seasonal fall in the sub-soil water level, and at the same time 
indicates a free movement of water through the soil at these depths. 
In fact the evidence gees to show that the sub-soil water can rise and 
fall freely hdoio the impervious patches of usar soil which are some 7 
or 8 feel thick. 

(iii) Nothing in the nature of a “saline-substratum" was met with nor is there 

any reason to suppose that one exists. The “ alkali " in the soil is 
doubtless a product of the soil itself. Although some " rise of alkali ” 
towards the .surface during the drj* weather must take place, this is so 
small in these soils that it could not be measured. 

(iv) There are sterile patches of soil in non-cana! irrigated land, of a description 

.«imilar to those in the canal-irrigated area. These have not been 
cxamincfl verv fully, but the evidence so far obtained from an examin- 
ation of there soils and of the canal and well waters indicates that the 
canal water could not pos.sibl}' create such patches. The question is 
however raised whether the canal water, owing to its very purity, m.ay 
have aggravated the defects of this class of soil. 

(v) The compoiilio)! of the water of the Sirsa nadi in the hot weather indicates 

that it is not fed by drainage from “black .alkali" land. If then it 
receives .sub-soil draiuage from the area under the Bhognipur branch, 
such dr.iinage water must be drainage from below the usar patches and 
is a proof of the isolated position, in respect of all drainage, of these 
usar patche.-). 

(vi) Tne rate at which water will flow through these impervious soils has been 
roea-sured and the conclusion drawn that, assuming the sub-soil water level 
of this tract to bo first lowered, it might be possible to reclaim some of 
these lands by maintaining about 2 feet of water on the surface, but 
that the period required would probably be some 6 to 12 months. If the 
sub-soil water level cannot be lowered, then open drains or other arti- 
ficial means of removing drainage water would be necessary. On the 
other hand these usar patches are often so impervious to water that mere 
fiooding would probably fail to be effective. 



Report II.— TJsar investigations at Aligarh by Dr. J. Walter Leather, 
Imperial Agricultural Chemist, November 1910. 

In paragraph 1 (vi) of my previous report forwarded •with my letter no. 385/1-2, 
dated the 3rd September 1910, to the address of the Director, Land Records and 
Agriculture, United Provinces, on the results of investigations on usar soil of the 
United Provinces, it was mentioned that some tests were being made on the soil of 
land near Aligarh, where reclamation experiments liave been in progress for some 
years. 

There are two areas of usar land near Aligarh which were enclosed some 25 
years ago and which have been subsequently subjected to one process or another for 
their reclamation. The one is at Cherat and this is now the site of Mr. Kevcnter’s 
Dairy Farm. Here he has brought a great deal of the land under cultivation, though 
only a small part of it grows crops other than rice. The other area is at Qursikran, 
and here various methods other than simple cultivation have been tried for the 
transformation of the unculturable usar into good land. The following is a statement 
of the several methods -with which we are concerned: — 

(j) ‘Ordinary cultivation coupled loith very heavy manuring; employed by 
Mr. Reventer at Gherat, It is impossible to state how much manure 
has been annually used, but the quantity has been far in excess of what 
any ordinary farmer could afford. At the Dairy Farm there is a large 
amount of such farm manure and liberal supplies of water ; there is also 
no good land near by, and hence it happens that to put it on this land is 
the moat economical way of disposing of it. The land has been 
producing good crops for some 3 'ears now. 

(ii) Application of gypsum . — This mode of converting usar into good soil 

has been tried on several plots at Gursikran. There is no doubt that if 
gypsum is used in sufiScient amount and if it can be brought into contact 
•with the usar soil throughout its entire depth of several feet, the sodium 
carbonate would become converted into sodium sulphate and. the day 
coagulated; at the same time not only is the quantity of gypsum 
required for the purpose large (it amo'unts to tons per acre) and is thus 
very expensive, but it can only come into contact with the soil below the 
ploughed stratum in the water which may annually soak down'wards, 
and since this soil is highly impervious to water, the process must be 
in any case h very slow one. 

(iii) Scraping off the saline efflorescence annually . — The salty eflBorescence 

has been removed twice a year from the surface of J acre since 1902. 

(iv) Sal^ bushes have been grown on one patch of land for several years. 

It ■was felt that if these several areas of land were tested (o) for their permeabil- 
ity to water and (b) for the amount and nature of salts now present, an opinion 
could be formed as to how far the methods enumerated had affected the soil. Accord- 
ingly in March 1910 samples of soil to a depth of 9 feet from the surface were-taken in 
e® portions and subsequently examined. In dealing with the results of this examination 
it will probably be most convenient to take each case separately and to draw general 
conclusions afterwards. It is necessary to remark however in advance that although, 
^ for comparison s sake, samples were taken this j-ear in the original land near each 
experiment, it is doubtful in how far such samples are really useful for purposes of 
comparison. In the report dealing with the soil at Bhadan, very exhaustive 
evidence was produced, which showed to what a great extent the nature of these soils 
varies rom foot to foot ; and it consequently follows that a sample taken in the 
untreat^ usar land adjoining the site of any experiment may form in fact no 
epen a e comparison at all, and this fact renders deductions in relation to the 
expcrimnets at Aligarh very difiBcnlt. There is only one reliable mode of making 
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huch comparative IcaLs, naiuelj’ to test the soil of the plot at the commencement of an 
experiment at several points to register the position of these points and then at the 
conclu-^ion of the experiment to test the soil again at other Jpomts 'closely contiguous 
to the first When the experiments at Aligarh were commenced, the boring tool which 
wo now possess had not been devLsed, and any samples that were ever taken in near 
had to be obtained from large holes so wide indeed that no subsequent sample could 
be iLscfully taken near the first. This explanation will, it is hoped, enable those who 
are not conversant with the difficulties of making comparative tests in usar land, to 
understand their nature. 

ExperitnenU at Oherat. 

Dt’irp Farm, Chcrai . — At the Dairy Farm .'amples were taken from (i) a patch 
of partly reclaimed land, (ii) ori^al land near by, (iii) original nwr in the plain 
and (iv) land brought under cultivation a number of years ago and very heavily 
manured. 

All this land is c.xceerlingly iinperrions to water down to Oft. Even that on 
wliich lieavy crops have been produced for .some years holds water on the surface like 
the unciiUivatcrl usar. Chemically the least obnoxious land is the original usar (no. 
3) for it contains practic.ally no normal carbonate below 2ft. from the .surface and very 
little other salts. Tlie hcavil}' manurc<l land (no. 4) contains .some normal carbonate 
throughout, commencing at 1' 6" from the surface. No. 2, which is original usar, is 
much the most saline, and the amount of carbonate and bi-carbonate in the top soil is 
verj’ large, whil.st below 4ft, these become nominal. The partly reclaimed soil contains 
a goofl de.al of normal carbonate between the second and seventh feet. 

An ex.aminntion of the data in .statement No, 1 indicates that in the cultivated 
soil there has been some movement of the salts downwards, and this is only to be 
cxpectc'l in lan<l which is well tilled, .shilled largely from evaporative influences, and 
constantly irrigated. On the other Lano it is certain that even after many years of 
such treatment this washing process has not removed the salts very far. For instance 
supposing No. 4 to have been originally similar to No. 3 or No. 2 with its carbonate 
concentrated in the upper 2 to 3ft., then since there is an indication that the salts are 
much less in the 9th foot than above it, the efi'cct of a long term of years of cultiva- 
tion and irrigation may bo said to liave been a distribution of this salt through the 
first Oft. Bearing in mind the very impervious character of the soil, such a result is 
not surprising. On the other hand it is surprising that the effect of crop roots and 
manure on at least the upper soil has been so slight. Less than 1ft, has been changed 
physically and made freely permeable to water. Only one conclusion can be drawn in 
respect of this experiment; namely that the topmostsoil has been reclaimed and that 
the crops which are annually produced live almost entirely on this stratum ; a con- 
clusion which is supported by the fact that the crops require constant (weekly)- 
irrigation. It has been to me an unexpected result. 
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lirperimenfn at Oumikntn. 

Ej)l 0 tl'K fcnipeit uj0 the tuni . — In 1002 two plotH of i noro each 

were cn^lt>•>pf^ with mail) lniiid'*; from ono Iho ailts wora sompod off each year 
in Fi'hrnary oml nf»oin in Jlny, whilst tho other 1ms boon loft inlnot. The 
►■'.nnnng.s wore not w.>if;hofl until Fchnmry 1000, nnd wo have only rough 
ruimito4 for the fir.t! four yimr.s ; also no weight was falcon in 1007. Thoso 
jMies«(vl Wi'ighfs an? iinrke'l in siat-vnonl So. II with an *, Tho quantities rcaorded 
in 1000 and -tih^eiiiii'iitly, d-'inculnito two fasts very dearly ; llicio boing (i) tho 
quantity remote'! e.t'h year lias d->’rease(l very rapidly and (ii) tho quantity roraoved 
in Jlay is far siimllcr than (Inf romnvod in Fobruary. Those two festiiros are what 
one might expo 't. Too gro iter the auimint of salt proiont in thoso iinporrious soils, 
the marc |r'rmo-ibh> they nro to water, llenjo while the amount of salts was largo 
the Ann'in! rain would penetrate fh-ep’r into the surfaeo soil than subsoquently, nnd 
ae-s)hling!y thote w-i;ild lie more water to move upwards during the dry weather 
whi'h might be evpi";e'l to bring with it larger amounts of salts. Also, sinee these 
“oiN nn> 'o imp 'rin.Mhle to water, the drying out proecss could not he expeated to 
la-!t very long. .Mo-t of the water that eould move npw.irds would pass out during 
the fir-t feir months of tli- dry weather, and one can readily understand that little 
would be left .ifter Fehrii.ary to bring up fnrlber quantities of salts. Thus, whilst 
there is no doubt that the upw.an! movement of water continues tlironghout the dry 
we.ather, th« quantity moving in unit time during the latter part of the dry weather 
would fall to a small figure. The weigbc-l quantities of serapings reaonled during 
l.ater j'e.ar. agree sritli oapiwj.vjnn'i. 

For 1P07, when the s'.rapings were not weighed, I have assumed a quantity for 
Fohmarv whieh, judging by the data for 190G nnd 1908 and subsequent years, is 
prohihly nv. far from tlic truth. It enty have netually been nearer 100 than 90 font, 
but till* slifTcren'e is not very material. 

Statotent No. IL 


Dflnili of 1‘criipinpii from plot at Gttrtdkran. QxtiniUiefi aialed ptr acre. 









I Ball*. 







Quantity 

tUDI. 





Dale. 





tOOB, 

IWJ .. 

• • 



a. 

.. 

118* 

6*8 

7*86 

JR» WoTcater 

• • 



aa 


76* 


•76 

1903 rtlniiry 




a a 

•• 

75* 


3*90 

3P03 May 



a a 

a a 


76* 


1*13 

1901 Kchnary 

• « 


at 



7B- 

mm 

3-C8 

liXH lf*y 

«« 


aa 


•• 

70* 

8*7 

3*78 

1909 Ftbrutiy 

• • 


aa 


•• 

70* 

3*8 

3*10 

190'i Jtsy 

a a 


aa 


•• 

76* 

1*0 

1*30 

1900 Febnury 


a a 

a a 

a a 

•• 

109 


3*49 

1900 May 


a* 

a a 

a a 

•• 

•a 


** 

1007 February 

a a 

aa 


aa 

•• 

no* 


3*B8 

1907 May 

a • 

a* 



•• 

a a 


•• 

1903 February 






08-4 

8*0* 

9*05 

a a 

a a 

aa 




1908 May 






*2 



a a 

a a 

a* 



10' c 

•45 


9*8 

1909 February 

a a 

a a 

aa 




•8 

1*0 

1003 May 

a a 

a 

a a 





t 





6*8 

3*8 

•20 

1910 February 



a a 










•7 

8-0 


1010 May 



a a 




82*00 
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Tho scrapings have been analysed each year except in February, 1908, and the 
■ details are set out in statement No. III. From these and tho quantities of scrapings 
xemoved it would he simple* to calculate the quantity of each of tho three salts, tho 
carbonate, sulphate and chloride of sodium respectively, which has been removed; 
but having regard to the fact that tho rdeorded quantities of scrapings are only known 
opprommately, no useful object would be served in carrying out tho calculations in 
such detail. The removed salts have generally contained more carbonate than sulphate 
and considerably less chloride. The requirments of tho case will bo sufficiently inet 
if, from the dbta available, the total amounts of the three salts are calculated for 
each year, and these quantities are sot out in the last column of stateraonl No. 2. 
CCbe estimate of total salts removed per acre is about 33 tons. 

Statemekt No. III. 

Shovnng the composition of the reh sempings, ul Qursikran usar. 



Godinm 1 Sodium j Sodium 
carbonate, j sulpbatc. j ehlorido. 


FebtOBrjr 1902 
Kovember 1902 
February 1903 
'Uayl903 
Fcbtnaty 1901 
May 1904 ■ 
February 1903 
May ISOS 
Fobtuaty 1906 
May 1906 
February 1907 
May 1907 
Fabtuaty 1903 
May 1903 
Fabtuaty 1903 
May 1909 
February 1910 
May 1910 


sampled to a depth of 9 feet. The borings were token from a point almost exactly at 
the centre of each plot. The analytical data obtained from an examination of the soil 
of each 6" are set out in statement No. IV. 

Considering first the permeability to water, the scraped plot is highly impermeable 
in the first foot, and then becomes mote permeable until, below 4 feet, the soil is very 
dearly normal m this respect. The unsoraped plot is freely permeable below 5 feet. 

From the percentage of the several salts found by analysis and the known weight 
of soil per cub. foot, the total quantity of each .of the salts present in tho wil can be 

calculated for each plot. The quantities so found ate, iu tons per acre, as follows i- ' 

Hs, CO, KaCI Sa, SOj ' Total 

• •11 S 6 22 

•• 8 26 66 


Tho sample doco not 


seem to bare been sent lor analyais. 


— — ; I ‘ 

In March last this scraped plot and also the neighbouring unsoraped plot 

hTmI la n. rlant.fi nf Q rpi*.. , i •• . . 


Sotaped land 
Unsotapod land 
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The bi-carbotwic bwn omiltnd because at the present time I am uncertain 
vrhether the quantities fotiiul for PO'Iium bi-carbonato are really the sodium salt, 
Tiioir inclusion rroubl bon-ever make but little difference to the result. If 33 tons 
represents approxitnalely llio total removivl in the nine years, it may be said that 
njiprorimitoly J of the salts liavc been taken ont of the land. Regarding a comparison 
Tvitb the uri'-craped plot, I liave .sufficiently shown in my first memorandum how much 
this ii'.ar land varies in composition, and one can only assume tliat the land of the 
two plots w.-is approximately alike in 1002. But the evidence provided now by 
the un- cnapisl plot lends Mip|)ort to the estimate of the proportionate amount of 
.salts removed. One m.ay at an^- rate draw the following conclusions from the- 
experiments 

(i) Proirtbly between * and f of the Kills which were originally present has 
been removtsl by p-'raping for 9 years. 

(ii) Tijc anmunt yieldwl animally at least during the later years 1ms decreased 

rapidl}* and bxs become pm.all. 

(iii) The amount still remaining in the soil is more tlian sufficient to prevent any 

crop from growing, 

Stati;mj:nt No. IV. — GtirsHran vsar. 


Ho, n nneerapee. 


EMti. 



0-1 

•Wt 1 

1-1 

•01 

3-Jl 

'03 , 

31-3 

'01 ; 

S— 31 

•0l ' 

21 -3 

'01 

3-31 

'02 ' 

Cl-i 

•03 ' 

4—11 

1 

•35 i 

41-5 

.a> 

C-Sf 

•3 

51 -C 

1-6 

C— CJ 

3-3 

Cl-7 

2'0 


•003 ' -005 

■000 ‘ trace 
•00 «, trace 
•003 trace 


7 - Tj i 2-0 

( 

Oi-f, |.2-0 
8-81 S’O 

I 

8i—S JB-O 


■OH I '002 


trace I 2-0 


- ■ I J — 

Plofs ireatvl viiih. gypsum.— Of pIot.s which have been treatefi with gypsum 

there are three, fa) includes four‘.smafl plots which received gj-psum in 1897, (b) and 
(e) two plots of about * acre cacfi which were treated with gypsum about 1902. 

The four small plots referred to under fa) -were marked off by Khan Bahadur 
Sye^l Mohammad Hadi in June 1897. . Each measured 4 x 4 yds. that is 16 sq. yds. 
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in area and each was sampled to a depth of 2 feet. The analysis of the mixed earth 


yielded the follo"wing data ;• 



Rot I. • 

1 Rot XL 

i 

Plot 111. 

Plot IV. 

Ita, CO, 


,, 

• • 

•768 

•551 

•769 

•477 

Sa,S0« 

• • 

... 


•ots 

•037 

•00* 

•04-2 

ItaOl 

•• 

•• 

.. 

•Oil 

•023 

•040 

•043 


Pounds of gypsum, calculated as 90 yS pure, required to neutralise the sodium 
carbonate in 1 sq. yd. of soil:— 


ST-C 19-a 2B-4 17-1 

The gypsum employed was found to contain 89‘07 yS Ca SO^ 2HjO. The quan- 
tities of gypsum dug into the surface soil of each plot in July 1897 were ; — 

Ccer>. SccTS. S^er». S«n. 

•J15 155 221 ISl 

A small bund was made round each plot to prevent erosion of the freshly disturbe<l_ 
•soil. It was found after the elapse of several years tliat one of the plots had become 
culturable and a good crop of whesit has been obtained from tliis each year. "When the 
samples were taken in JIarcli last it rras understood that wheat lias failed to grow 
whei4 sample No. G was taken. It is probable that this is a misapprehension and that 
the simple fact is that No. 6 has not been cultivated or sown at any rate in recent 
years. However this may be, the d.ata relating to ihcsc soils, as set out in statement 
No. 5 show that they are as nearly alike as po-sible. Both are freely permeable to 
•water for a depth of 12" to 18* from the surface, below which and down to a depth 
of about 7 ft. the soil is very impervious, though not so impervious ns .some usar lands 
are; below 7 ft. the soil is freely permeable to water. Of the salts present both 
sods contain much about the same amounts; sulphate and chloride are present in only 
small quantity which is concentrated towards the centre of the impervious stratum; the 
amount of bi-carbonate approximates to -OayJ and t>;/r<cs on2y slightly with the depth; of 


SXATEMBST No. V.—Gursihran Vs'ir. SoHiigs (Ko, 5 and 6 )from, dd “pj/psnm 
plots. 



- 

So. 5 wheat grows. 


Ko. 6 wheat Xatls. 

Depth 

test. 

?eicola* 
tion 
cm. pes 
hoQx. 

Salts. 

Pcrcolaw 
tion 
cm. pet 
hoa*. 

Salts. 

S-o,CO,| 

KaHCO, , 

r 

KaCl Ka, SO, 

7. 1 J 

Ka. CO, 

r- 

i 

KaHCO, 

7- 

KaCl 'Ka, SO, 

0— J 

•4 

nil 

•049 j 

nU 

nil 

•7 

nil 

•052 

•001 

sU 

1-1 

-9 

nil 

■043 

nil 

nil 

■9 

ml 

•013 

•001 

n:l 

1-11 

•01 

•oil 

■070 , 

•OOl 

nil 


nil 

•039 

•001 . 

n-d 

il-a 

•01 

•019 

•OSS ; 


nil 

■ 

•003 

•054 

nil 

•012 

2—24 

•02 

•055 

•oso 

nil 

trace 

•03 

•OSS 

•072 

nit 

tiaea 

54-3 

•03 

•063 

•OTO 

nil 

trace 

•03 

■005 

•054 

nil ' 

•005 

3-81 

•01 

■072 

•OCl ‘ 

1 

nil 

trace 

•D1 

•0S2 

•OOl 

nil . 

•033 

3i-4 

•• 

-053 

•065 J 

mi 

trace 

•02 

•073 

•057 

•001 , 

•046 

4-41 

•• 

•OSS 

■072 


trace 

•005 

•053 

■078 

•005 ; 

•091 

41-5 

-• 

•040 

•«« 


•015 

•02 

•051 

•0T8 

-005 i 

•079 

5—31 

•03 

■030 

-069 

■003 

•043 

•02 

•017 

•076 

•005 ! 

•097 


•02 

•019 

•033 


•049 

•03 

•032 

-0S7 

' -003 

•070 

6-Gi 

•05 

•009 

•051 

•003 

•016 

■03 

•025 

•063 

•006 ; 

■070 

01-7 

2 2 

-001 

•OSS 

•002 

•021 

•07 

•015 

•031 

•003 j 

•OIS 

7-71 

2-5 

•003 

•040 

•001 

■009 

•8 

•015 

-04G 

•003 j 

•OIB 

7}— 8 

4 0 

na 

•030 

•001 

•006 

1-6 

■003 

•040 

i 

•003 ; 

-015. 

s— si 

4-0 

■004 

•037 


•006 

1 

•005 

•OSG 

( 

•001 ; 

•C09 

81—3 

40 

ni! 

•031 


•003 

1 9-5 

nil 

•040 

•OOl 1 

1 

irac« 












( 32 ) 



No. 12 treated with gypsum 

* 

\ 

) 

No. 

18 original iaiiil outsido No. 1 


m 

PoiooIb- 


Saltb. 


1 ' 
iPcroolo - 1 


Saits. 


• 

tioii 

em. per j 
hoar. 

GO 3 

y- 

NaHCO, 

NnCl. 1 
1‘ 

7< 1 i* 

1 

I^aHCO, 
j 7* 

KaCl 

r 

N.i,SO 

■/• 

0 -» 

•002 

•116 

•051 

•039 

1 

•207 . 

-002 ! 

;819 

•274 

•002 

•ICO 

f-1 

•004 

•103 

•048 

•OiO 

•119 

• 02' 1 

•211 

■(.87 

•037 

•289 

1-li 

•008 

•103 

•047 

•0i:9 

•149 

•001 1 

■215 

•078 

•038 

•202 

11-2 

•000 { 

•122 

•051 

•021 

•12-a 

•002 • 

•215 

■078 

j 

•038 

•211 

a— 2 i 

•02 i 

•187 

•069 

•024 

*163 

•02 ' 

* t 

•677 

•050. 

•042 

•251 

24-3 , 

1 

•02 

•141 

•002 

•0 -i 

•167 

•01 ; 

•657 

•025 

•0.19 

•228 


*01 

•185 

•084 

•034 

•160 

•02 ’ 

•109 

•089 

■019 

•155 


•03 

•103 

•074 

•0J2 

•148 

•01 , 

•OlO 

.cco 

•019 

•037 

4-44 

•01 

•078 

•068 

•032 

•110 

" 1 

nil 

•039 

•002 

nil 

6 

-03 

•03s 

•003 

•028 

•070 

•16 ' 

ni) 

•535 

•002 

trace 

5—54 

• 02 

•027 

•0i9 

•021 

•019 

•15 

nil 

•032 

• ‘002 

trace 

• 6|— 6 

•05 

•003 

•039 

•018 

•016 

«0 

tjil 

■033 

•002 

trace 

G— 64 

•16 

•002 

•035 

■009 

trace 

•2 

nil 

032 

•003 

trace 

64-7 

•1 

•004 

•038 

•009 

•015 

1*0 

•tiOt 

•032 

-001 

trace 

7—74 

1 1^0 

nil 

•030 

•002 

•ooc 

9-0 

Bit 

•029 

•C04 

trace 

74-8 

•9 

•004 

•Oil 

•003 

•016 

1-6 

nil 

•032 

•003 

trace 

8—84 

1-5 

nil 

•032 

•002 

trace 

2-0 

nil 

•029 

•003 

trace 

84—9 

•8 

•004 

•030 

•002 

trace 

2-0 

•001 

•027 

•003 

trace 


Samples -were taken in March from this plot nnd from the war outside it. The 
results arc set out in statement No. VII. The plot where No. 15 boring was taken has 
several trees on it and carries a cold weather crop, though this is a poor one I do not 
know how much gypsum was applied, but in this case (unlike the comparison between 
Nos. 12 and 13) the very marked decrease of normal carbonate and the considerable 
increase of sulphate, also the marked concentration of sulphate nnd to a less degree of 
chloride in the lower soil — 4th and,Sth feet — would agree with the idea that the gypsum 
had neutralised most of the carbonate and that drainage has carried the greater 
part of the salts two or three feet lower down. On the assumption that the land 
was originally alike at the two places, the decrease of normal carbonate is about 10 
tons pf r acre which is equivalent to about 17'5 tons of gypsum or 14 tons of .sodium 
sulphate ; the sodium sulphate in No. 15 is about 16 tons more than in No. 14. How 
does the quantity of gypsum employed agree with the above ? . If there has really 
been a movement of salts such as that above indicated, has it caused the soil to become 
less permeable to water from 3 feet downwards ? Considering how great lateral 
variation is known to be in these lands, and also that all the information wo possess 
indicates that a downward movement of the sulphate accompanied by a neutralisation 
of tbe normal carbonate should tend to coagulate the clay and render it more per- 
vious to water, it is much safer to assume, as in the comparison between Nos. 12 and 
13, that the two soils were originally not alike and that hence comparison between . 
them is fallacious. So far as one can judge, cultivation in this land lends to keep 
the salts below ; the plot also provides an e.vample of crops growing in such imper- 
vious soil. But to what degree the gypsum has affected the land is uncertain. ‘ 
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Statesiext No. Vll. — GunUrcn Utar. Strings Scs. 34 ond 15. 


JOeftb 

/cet. 


17o. li origisal land. 

- - -- 

Ko. after frcalccnt xrith gyjEvm. 

i 

Pereola- 
tics 
cm. c«r 
hear. 


SaltB. 

fcrcola- 
ties 
cm. per 
bosr. 

Salts 

Kb, CO, 

KaBCO^ 

1" 

KaCl, 

i- 

'Ka,SO, 
' ? 

COj 

r- 




0~i 

'COi 

•268 

•197 

•004 

•234 

-OS 

nil 

•052 

•003 

-040 

i~l 

•01 

•221 

•0C8 

•040 

-160 

■01 

•004 

•053 

•002 

•' -097 

1-H 

•cos 

•223 

•078 

•045 

•177 

•01 

•023 

•057 

■Oil 

j -120 


•01 

•248 

•0C2 

•045 

: '162 

■01 

'051 

•052 

■DIB 

j -148 

a—aj 

■ -01 

•141 

•072 

•042 

•027 


•042 

•019 

■017 

1 -198 

ai-3 

•02 

•027 

•053 

•025 

•030 

•M 

•029 

•043 

•0-Jl ; '210 

g - 

•1 

•002 

•C35 

•003 

trace 

•02 

•015 

•041 

•0-20 

•256 

Si— 1 

•IS 

ml 

•038 

•005 

trace 

•03 

• -COS 

*011 

•02I 

•271 

<-S| 

•16 

nil 

■033 

•003 

■ 

trace 

•00 

nil 

•030 

•025 

'804 

li-5 

•25 

nil 

•041 

I 

*603 f trace 

•07 

nil 

•030 

'042 

•SOS 

5— 5i 

•2 

•004 

•032 

•004 

trace 

•03 

•004 

•038 

■021 

•250 

e{— 0 

■* 

•004 

•032 

.004 

t 

trace 

‘03 

•003 

•245 

•017 

•IC4 

c-6| 

-6 

•000 

•032 

•004 

trace 

•07 

■003 

•0S9 

•018 

•110 

Ci-7 

1-0 

nll^ 

•032 

•C03 

trace 

• -2 

•013 

•032 

•DOS 

•056 

7-71 

1-0 

•004 

' •030 

•003 

trace 

•2 

■Oil 

•016 ’ 

•CC8 

•055 

Tj— a 

1'6 

•004 

•020 

•008 

trace 

•6 

•008 

03'J , 

•008 

-021 

e— ej 

1-6 

•004 

•030 

'000 

trace 

•6 

■010 

'041 : 

•CCS 

•040 

8|-S 

1*0 

•001 

•027 

•004 

trace 

•0 

•003 

•038 

•CCS 

trace 


Sali-bushes. — The land referred to in statement No. VIII is vfhtro salt bushes are 
growing, compared with land close to this cultivation. Tfce four places where the bor- 
ings were taken are phjsicallj very'similar, being largely impervious to water to a 
depth of about 4 ft. from the surface. The usar patch No. 1 contains more normal 
carbonate in the first two feet than where the barley and salt bushes were growing, 
but less than the original near', and the same remark applies to the sulphate and 
chloride ; where the barley was grown these salts were more concentrated in the third 
foot The salt bush land is distinctly purer than the others. This land is however of 
"a less objectionable tj'pe than most of the places sampled. 












Statement No. YIH.—Qursikran Usut. Borings noar salt bush land. 
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n 

u 

A 

a 

a 

A 

*3 

D3 

O 

Salts. 

cT 

CQ^t, 

'!l‘ 

traco 

ttacQ 

traco 

nil 

•009 

•009 

•009 

•009. 

trace 

trace 

trace 

trace 

tr.aca 

traco 

traco 

traco 

traco 

trace 

o 

!2i^ 

oo«-c3«eoootrS5QSOS»^Sfe?:} 

CIctrHO^OrH^OQOO^O^OQrH 
OOOOOOOOOOOOO OOOOO 

•t 

o 

o.. 

<s 

2* 

ACDt«C»*OCOe9GOC4C»MC9^iHMCDeOta 
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The three samples referred to in statement No. IX, were taken purely with a 
view to future work; since their position is marked on the chart, it ivill he possible 
to compare subsequent samples from closely adjacent places with them. It is to be 
' noticed tliat No. 4 outside the present cultivation is distinctly more saline than 
Nos. 2 and 3, 



Statememt No. lX.—OuTaikran Usar, 
Plot cultivated bjr Mr. Eeventer, 1910. 
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Conduaiona. 

(i) The only experiment which can claim to have really reclaimed the near land 
is the application of gypsum. The cost of sufiScient gypsum to effect this was very 
great — about Es, 700 or Es. 800 per acre— and is obviously prohibitive. Even 
if the cost of gypsum could be reduced to one-half (what was employed cost 
about Es. 20 per ton) it would still be too expensive if required in the quantity 
that this land did require it. At the same time the land selected was some of the 
veiy worst nsar and there are many large areas which would not require more than 
about } or {-so much; in such cases the employment of this material comes more 
nearly within the range of financial possibility. 

(ii) The effect of deep and good cnltavation coupled with heavy manuring has 
not been either what is indicated to the unaided eye nor what might have been 
anticipated. The surface foot of soil has been apparently reclaimed, but below this 
the soil is as bad os ever. 

(iii) Scraping off the salts is practically useless. 

(iv) There are two sugg^tions for future work which are worth considering 
though neither may have any practical valAe. 

('() '^he one, duo I think to Mr. Moreland, is to dig out the impervious top 
soil. The soil below this is freely permeable and might become, after 
cultivation, perfectly good soil. The cost of digging it out might 
readily be excessive, but rough calculations show that it miglii pay 
to remove im impervious bed if this were not more than 4 feet thick. 
We don't know veiy much about these beds at the present time, 
but the land where the salt-bushes are growing is a case in point. 

(h) In my first memorandum (para. 86) I went into some rough calculations 
relative to the time required for water to percolate through these 
beds on the assumption that about 2 feet of water would be maintained 
on the land. This calculation showed that some months and possibly 
years would be necessary. Supposing this to be carried out, most of 
the salts would be thereby removed to at least a lower stratum. It 
might also then prove not too expensive to use a small amount of 
gypsum to improve the physical state of the soil. To maintain water 
thus on the land would not be expensive, the point of chief importance 
. being the up-keep of the bunds. 
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Report m.— The nature of certain Alkali Patches situated in the Muttra 
- and Etah Districts, by Dr- J. W. Leather, Imperial Agrricultural 
Chemist, March 1912- 


Contenta. 

IntToductoiy- 

Tonis. 

Method of taking Soil specimens. 

Number of Usar patches examined. 
Condition of Crops. 

Sterility of the selected patches. 

Amount of £ankar present. 

Tests employed. 

Eeview of information obtained. 


The permeability of the Soils. 

The Salts. 

Sulphate. 

Sodium chloride. 

The bi-carbonate. 

The normal carbonate. 

Belative effects of salts and imper* 
viousness. 

Effect of vrater-logging. 

Conclusions. 


Appendix I, Details of laboratory meAods employed. 

Appendix II, Analytical data regarding each of the 67 Usar patches. '• 


Introductory.-.ln 1909. 1 was asked by Mr. B. C. Burt, Deputy Director of Agri- 
wUure, to assist him in the investigation of some land near Bhadan in the Mainpuri 
irtnct which is under irrigation from the Bhognipur branch, Lower Ganges canal,' 
w ere comjdaint had been made that there had been a recent extension of nsar. A 
ong smes o teste were made in relation to this uaur land, and my report on them 
WM submitted with letter no. 385/1-2, dated the 3rd September 1910 (Brst paper of 
IS senes). ne question which arose as a consequence of this work was in how far 
dote the nature of the uaar patch situated in arable land wWch is under well-irrigation 
^er from the similar patch which occurs in land under canal irrigation t It cannot 
e 00 ear y -ept m mind that this question is not necessarily related to any rise in 
tbo wat^ level of an agricultural tract subsequent to the introduction of a canal ; tho 
J®® ™'y or may noi be related. Again, the further question whether snob 
w r ^tchte bteome worse subsequent to the introduction of the canal is one which 

, V , decided by making a comparison of certain such usar 

patchte before and after the introduction of canal irrigation. 

Moreland, Hutton, Bull and 
7 v»<iiM select two neighbouring tracts of country as similar as 

canal-irrigatimi, in each of 

sn^h kW^ ? ‘‘PPly these samples of 

to their<'alkali ‘demonstrate their principal characteristics in relation 

S^loSrL^T^" w toAwaKhas.adistanceofabout20miles. The 

ir?X^ Jr landentirely underwell- 

EteLl b.;ml foT"? ■ r eanal-irrigation from the 

condition namolv stretch of country therefore fulfilled a first 

landunder-well and under caual-irrigation 

second condition, for ^®^*^tely it fulfilled a 

son ofselccted usar patchte^iath«area jA r®“ ’'‘“'^ 

a atptmlahh decision ns to whether J.nT ^ 

of such patches for as r k irngation really does cause an extension 

patcbte. for. as I have explained in my report (covering letter no. 385/1-2 
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the SttI S..p-.<.,nt^r 1910) there is no r«iUy rcIieWe evidence nt present ndmittW 
of a concju.vjoa on the point. ® 

It t-» pcrfwps well to empkosico here lint the comparative analy.si 3 of these war 

intchas has nothing to do with their relative number in the two areas, nmch less is 

K an tT.tim.stc of the toml area of war. But sinoo I ksve toured tlirough the tract 

tsn:c It may he ,wcl! to express a general opinion formed by an eye estimate on the 
, enbject. 


As reprfs the total area of war in the two tracts, there can be no doubt that 
the (nmil.irrig.atc'l area includes a inudi larger one tkan the well-irrigated In the 
former arc extend ve ittar plains, in the latter such plams are very much smaller. At 
the same time such war areas do exist in the neighbourhood of most of the villages 
of the well irrigated tract. As regards the rdatire frequency of the war pat^h in 
cultivated fit-ld, the eye e*lira.stc would be liable to Ecrioiis fault. In some villages 
they fc-.-mesl to be quite as frequent as, if not more so than, in the canal-irrigatcd area- 

in other villages they are practically or wholly absent. ’ 

Tvurf.—l in-pe-ctcsl this stretch of country in company with Mr. Athim in 

^’ovembcr 1910 and noterl village, in which u*ar patches occurred Arrangements 
were thc.-i made (i)hy3rr. Athim for the charting of the patches, and (ii) by myself 

for raking the sample-. In February and Jfarch 1911, 1 again visited the area, when 
the long M:ric.« of .samples w.as taken. 

HeifM of taking the toll ^p?cimcn*,— -For the purpose of taking the samples I 
«tili-«l the methosl de-crikd in Memoir of the Imperial Department of Agriculture 
Chemical &rie-, Volume I, No.C.page 84,.andNo. 10, page 234. In orrler tocut through 
the k.ankar found in tlio-e unr soils-, a .so.mowli.at .stronger cylinder was neiessaiy bat 
othe-nvi-e tlic too! answered the purpose well, rnree as-tist-ants of this chemical 
laboratory- were employee! to take the -samples and this work was done during 
February and March 1911. All the usar patches were selerted by my.solf. They were 
marked by dags and the assistants vkited the fields in question and took the samples 
on the day following the eelection of the patches. 

Attmkro/tt'cr patches ezmincd.—The number of near patches eiaminsd 
was, 29 in the tract under well-irrigation and 29 in the canal-irrigated tract. 

The Ejiccimeiis of soils were taken out in 6' .sertions, usually to a depth of 0 feet, 
thus m-aking 18 soil fc-pecimens from each patch. An examination of these enables 
one to .ascerrain the properties of the soil in each sueieeding G" stratum and to show 
very clearly how deep the war .‘•oil is. 

rUtogether upwards of 1,200 such specimens have been examined and this will 
explain the delay in submitting the report. 

In arJdition to the cx.amination of the soil of the selected wear patches, it was 
. derided to examine the good .“loil closely contiguous to certain of the wur patches 
situated in the neighbourhood of the Hathros branch. Supposing at a future time these" 
patches are said to have extended subsequent to the introduction of canal irrigation, 
it would prove a great advantage.'if one were able to refer to a certain spot in a field 
with the laiowledge that at a time immediately prior to canal-irrigation the soil had 
been fertile and possessed of certain well defined characteristics. It would have 
amplified the work too much to have tested both the fertile and the infertile soil of alJ 
the 29 selected fields, and therefore only nine such comparative tests were made. The 
fields selected were in the villages Mafcatpur, Biefapori, and Uhehagaon and close to 
the canal. It Ls here where a rise in the .subsoil water level may be first antiripated 
and therefore, if an extension of war is related lb this rise, it may be expected that 
such an extension will occur earliest in such fields. 

Before describing the te.sts to which the .speriraens of soils have been put, 
reference may he made to the general fertility of the selected fields and the apparent 
sterility of the usar patches; both of the.se features were only measurable by the eye 
but the comparisons are useful. 

CondUum of crap in the major part of the eeledtdJUlda. — ^The tabulated ,]ata 
■obtained from the laboratoiy examination of the sperimens includes notes on the 
■character of the crop surrounding each patch, so that for details regardiz^ these 
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10 iUu:itKie ihe chief poiate aaJ lo rcirJcr dsdtiilioas from this test casv. the dato 

regarding the parmeabili^ of the soil of three borings are collcoted together in the 


following statement : — 



Borins 

Viliafc 

Ficlt. 

X 

3!alsmpar 

634— G 

XI 

Maianont 

217—0. 

LXt'H 

Bichperi 

4SJ. 

Depth. 

gwy per hoar. 

cm. per hour. 

cia. per hocr. 

O'— s* 

-021 

■031 

•26 

C*-l' 0* 

•003 

-016 

■74 

1' 0*— 1' 0* 

-OIS 

■001 

-43’ 

1' 6'— 2' 0* 

■012 

-005 

■89 

2‘ 0*- 2' C' 

•OOS 

■016 

•69 

2* C*— 3* 0* 

■003 

, OOi 

•62 

S' 0*- 3' C* 

■003 

■016 

•66 

3* 6*— t' 0' 

•oic 

■OM 

• -63 

V O'-V 0* 

010 

j -OIC 

■Sj 

4’C*-6'0* 

■031 

! -025 

*33 

6' O'— 1' C* 

■023 

i -OlO 

! -49 

S' 6'— C' 0* 

■021 

j 041 

■93 

C' (T— 3' C* 

■OIS 

* *20 

1 

■81 

C'f-V'O* 

■083 

1 

•39 

7' 0*-7'C' 

•031< 

1 -09 

•25 

C*— S' 0* 

■033 

i -40 

t 

*• 

S'O*— S'O* 

■018 

1 1 -48 

.. 

8 6*— 9' O' 

-014 

: 



A glance over the tests of the soil specimens of the first usar patch (village 
Jfakanpnr, field 534 — G) shows rates of percolation as low as *008 cm. per hour, and 
as high as '0S3 cm. per hour. The latter is obviously exceptionally high among 
the series, but several of them approximate to • 04- cm. Turning to Boring No. SI 
(village Makanpiir, field 217 — 8) the variations were found to be from *005 to 
•02 cm. per hour in the upper 5' 6’ of soil. At present there is no object in 
considering the causes of such variations; they are partly due to cxpsrimeniiil error 
but principally to actual variation in the physical state of the soil. Turning now 
to the lowest 2' C’ of soil in the same boring (village Makanpur field 2l7 — 8) 
it is seen that the rate of percolation lies between the limits *20 cm. and 1*48 
rm. per hour. Or again, in the soil of Boring LXVII (village Bichpuri, field 4S0) 
the variations lie between *25 and *98. These instances exemplify very well 
what variations nwy be found among a series of soil specimens lying as these do 
at different depths, and they also illn.rtrate the difcrcnce in rate of percolation which 
occurs among soils of different physical character. For evidently there is a very 
marked difference between the soil (for cccamplc) of the upper 5' 6" and the soft 
Iwlween C' and S' 6’ of the itser pattdi No. XI (village Makanpur, field 217— S): 
or >intilarly, despite the variation in rate of percolation among individuals of the 
wries of specimens of soil from Boring No. I (village Makanpur, field 534— C) 
or among the series from Boring LXITI (village Bichpuri, field 4S0) a glance at 
the two colnmn< of figures shows that the nature of the soil is quite different, the 
one fr».i:n the other. It is indeed quite easy to distinguish the highlv impervious 
-‘•oil from the ponneabb- gootl soil ; the rate of percolation in the former may 
Is? said always to be less, generally very much Jess, than *1 cm. per hour whilst 
that of tile latter will K- u-nally ronsidcrobly greater than ■! cm. In order t‘> 
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'cxionsiou of Iho contiRuous «.«.• tl.e of irfa-'h opjMvr. Ui '.ury ^.-rr 

considornbly.. 

Summing mi tlm ovKicm:.. in ri-ivi't of ll.t< ft-aturf of ihe r.oil, >i mi<-t i.? 
concludedthfit tho soil of Kf«r jtuclKM is ^nlr-inniiaily w{iT,tov.-r 

tlw Hystcn» Ilf irrigijtion omiitoycd mi'l ivl.t'thor tlm fuli-oil w;it-r lou-l i* high uv 

otlionvisi.-. ' . . , , • I .• I 

i'l>l*-'<>dis Xo, J, lh'> rlii'iniif i< [ir.i- -.i'*a!Iy wougnl 

to calimlnlu (he whole of the ehloriile, tie* Milplime, .ni'l tl..‘ earls >ri.v.es fniiHiJin 
these tiwr soils as the soiiium .‘alts, .•mil thuugh ‘•urb is rl-.idii?.'..s rei! iritirely U.o 

csuse, them is no douU that in the.e Uiiit'-*! n>"» -oi!-i tie- gfec.ter ji.'vri 

does ootiMst of tlie Mylinm ndts. 

It has iKvn explained that it fl'a' eoii'idertsl Miffiei' (it to t«- i evi ry aItMna;« 
G" jKirtion in resjiec! of falts. 

The stilp’i'dr.— Tiie i]imntily of »ii!|ihuto jiu?-'’n*. was in tjiioi nnminj, 
uiid mov he thus .set out 
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1 Wt c‘. 
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Vrr5 fcniall •• ' 

•31 

1 ■* 


•ot— *17: 


■' * 


>17. 

•• 

; » 


It is in any case a roinixiTativ<- 5 y iMumU--* k-,U when prx-i tit in ipiantity 
less than ‘1 jier cent. 

iSoditini c/i/oi'e/e.— The amount Ilf siwliutu chloride d.B"* u\<’. \arysu ((.nchn'd^i 
the sulphate or normal carhutiate ; it i-. pre ent in nif,v>ural>!e, though .‘Jfwl!, ijc.inlity 
in all the soils, and in rutlier grerter ipiantity in the moe, iiii{s,'r\itit{-> stMt.a tb-an »n 
tho soil biiloa-. Tho following r««don*d sutemcal of the average ipcuitiiy fouri*! 
■ill ihe moil impen'vnt.'t sV i>tt will h••u evhihit tie' a»ito’)ni‘. : — 


NsOl per «nt. 


NBtt!<r c! «xv'. 




C5r4t..r?jj7»*nl. 


■01 

•01 

•03 

.01 

•OS 

•05 

07 


B 

10 

0 

I 

1 

1 

s 


Thus on the average the ••cinal irrigate!! " soil.s contained somewkit li-ss“tbar 
tho.se under well-irrigatioa The amount Is not .sufficient in ikulf to affect vcgelation 
seriously. Among the nine fertile soils which were c.xamined, two contained amounts 
greater than -01 but in the remainder the i«>m«uage was coiisidembly below this 
figure. 

The bi-curhonote.— This salt Ls present in all the soils both good and Iwl. The 
latter contained from two to three times as much ns tho fonner. No doubt a part 
^ present M the calcium salt which Is present in all fertile soils, and if this could bo 
differenuatrf from the sodium .salt, the difl'emneo in tho amounts of the latter in good 
and bad soda respectively would be found greater than the figures indicate. Pnietic.al!y 
nothing IS known of its effect on vegetation. 
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The nryrmal mrhcrnute^'ms h the salt ^hich is unqnestioi^ablj tha hann- 

[h attnnrrr TT f Confining 

trZhlu^h ‘ • present in all the i«c;rsoU 

thi^onghout the mpemons stratum and fa frequently present also in fhepenneable 

eml theim^mous. Ite quantity varies a good deal but itsuallv ranges 

rom alwnfc -06 to -09 per cent, in order to compare the amounts in the soil of fhe 
two senes of «ear ^fches, averages have been taken of its amount tn the most IMj 
impervious eoU and these are set out in tbe foUoTOug statemeiH: ^ 


Averass pcrceaiare 
Ka^COg 


•01 

•03 

•04 

•05 

• 0-3 

•07 

■03 

•OS 

•10 

•11 

•la 

•14 

•17 

•IS 

•13 


<•03 

• 06-.-09 

>•03 


JTaJntcr of cases. 


Well-iirigatea. 


Canal.Jrrigatcd. 


1 
1 
1 
S 
S 
8 
£ 
a 
2 
S 
• » 

1 

1 


c 

18 

0 


3 

.18 

8 


Thas in each area the majoritj' of the soils contairied the same average quantity 
of sodium carbonate. Looked at as a whole the conclasion may be drawn that the usar 
so3 of the patches in the canal-irrigated area contained rather more- carbonate than 
that of the well-irrigated, but the difference fa only small. Turning to the'nine casM 
in which the adjacent fertile "soil was also tested, it is not possible to average the 
figures readily since they vary so much. The fertile soil contained, in three cases, no 
measurable amount of sodium carbonate throughout the nine feet of soil examined ; 
in the other six cases the surface soil was free, but the sub-soil contained .«njall amounts 
of this salt commencing at a distance of 3 feet to 6 feet from the surface, which though 
less than in the adjacent usar were in some cases greater than ’05 per cent 

In conclusion as regards the aliali salts, it is to he noted that these are not prfn- 
-cipally concentrated in the surface soil ; it fa quite common to find the greatest concen- 
, tration some feet distance from the surface. As explained in the memorandum submitted 
with my letter no. 383/1-2, dated 3rd September 1910, if a soil fa so highly impervious 
to water as thase soils are, the amount of water which moves towards the surface 
daring dry weather must he necessarily small, and it fa consequentlj’ not possible for 
the salts to move very much ; hence a general concentration of salts in the surface soil 
fa not to he expected. 

The rehitive effect ofsaVs and of imperviousne’s on the grou'.h of ptnnU.-— 
During the last two years potculturas were made at Pusa, in which us'tr soil from 
Suiajpur,near Bh.vJan was employed, the objects in view being to ascer-ain (<r) the 
effect of different manures on the fertility of the soil, (b) the effect of the sediuns 
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carbonate on plants os distinct from the imperviotisness and (c) the effect of tho 
impervioHsness on plants as distinct from the alkali^ 

Tho analysis of tho soil showed that it contained sodium carbonate -063 i)er cent 
and sodium bi-carbonate -078 per cent with only traces of chlorido nnd sulphate. The 
rate of percolation was 

I’crcolatiou. 
cm. per hour. 

.. a. ■» a* •• •• 

6'— I'O* a. aa a. aa aa '007 

1'— 1'6* .. a. a. 'OOS 

1»8'— 3'0' aa aa a. aa 'OOS 

In respect of (a) it •will bo suflScicnl to say tliat none of the manures had any 
really beneficial cficct 

Regarding sections (b) and (c) tho results were intercslinga The method of 
testing these two questions was as followSa If gypsum be added to tMKti* soil, it reacts 
with the sodium carbonate, producing sodium sulphate; tho amount of c.-irbonato 
changed being equivalent to the amount of gypsum employed. If the gjiwum used 
is in excess of the sodium carbonate, the physical state of tho soil is also altered, in 
that the defloocidatcd clay becomes coagulated, rendering the soil quite penneable to 
•water. But if less gypsum be added than is required to change all the carbonate into 
sulphate, the physical state of the soil remains apparently unchanged ; tliat is, by 
regulatmg the amount of gj’psum, the alkali maybe reduced to quite small dimensions 
•without improving tho physical state. If soil is treated in this manner with varying, 
proportions of gypsum and plants are sxibseqncntly sown in it, there should be, in so 
far as alkali is concerned, an improved growth corresponding to the reduced amount 
of alkali. If on tho other hand the alkali liad but little efTcct on the plant, but the 
impervious state had a great effect, then such limited treatment •with gypsnm would 
not improve the fertility. At tho same time such an experiment would not com- 
pletely differentiate between tlieso two factors. Another series was therefore arranged 
in which the physical defect of the soil was removed by means of sodium chloride 
whilst leaving the sodium carbonate intact. Sodium cliloridc, like most salts, if present 
in sufficient concentration, coagulates tho day and makes tho soil quite freely per- 
meable to water. At the same time tliis experiment naturally raised the question 
as to whether the sodium chloride used would itself adversclj’ aflect plant growth, 
and necessitated a third scries of tests in wliicb tho effect of sodium chloride on plants 
was tested in an otherwise fertilo soil. In considering the results of these several 
experiments it will he most convenient to consider the last named first. It was known 
that if •! p-art sodium chloride wore added per 100 parts of the dry soil and water 
.also added, the clay would become completely coagulated, and that less half this 
quantity would partially improve the physical state. Accordingly in the exiieriments 
in which sodium chloride was employed the following proportions *25 per cent., *1 per 
cent., '05 and ‘025 per cent, sodium chloride were mixed with the soil, which was filled 
into cultivation jars and •water added. A little sodium nitrate avas added to act as a 
stimulant. In the series of tests in an otherwiso good soil, the plants grew quite well 
in all cases except where the proportion of sodium chloride was so high as *25 per 
cent., ns is demonstrated by the photograph (p. 21) and the following harvest figures:— 

^‘osa soil plus varying amounts of sodium chloride. 



Propottion of sodinm chloride in soil. 

None, j 

•OU 1 

per cent. | 

•05 

pci cent. 

•1 

per cent. 

-25 

per cent. 





Woightr o! plants at bats 

est (gems.) 


Haite 

•• 

.. 

19-6 1 

SO '2 

14-7 j 

SO-9 

8-0 

Manrs 

- 

• • 

19-5 

S3-7 

14*7 

15-S 

Kil. 

Biea 

- 

• • 

30*6 

45-6 

29*6 

29-7 i 

•4 

Bunn Hemp 

“ 

• » 

1 56*2 

so*s 

45-1 

SS-8 

29*8 







( ‘17 ) 

A roininri.'-on of woighfs fsliows flwt wliilst •25 psr cent., of Hoditim chlorido 
in tin* Foil ^eriotl«^ly nlT<':N Hu* KrowthofinoU plnnts, •] per cent, usimlly dots Jittio 
Jinnn, If fliort'foro not nioro than llii-t proportion is ftddc<l to nn alkali noil like that 
from Fiii.ajpiir nny iinp<’rfoot j'rowfh of planU in the soil could not bo attributed to 
the salt. If further this amount of the s.alt is sutficlont to niatorinlly improve tho 
j>'rmrnliiHiy of the .“oil to water, any improvLH] plant growth may reasonably bo nttri- 
Inited to the improved phj’Mical stnto of the soil. 

The romlts of srtwing.s in the two series of soils, namely in those to which gypsum 
or fodimn chloride riwpeetively was added, 11103* now bo stated. 
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Neither of the treatments resulted in great fertilitj' and the best of the plants 
produced were comparatively small ; moreover, the germination was, in many cases 
zero, and of the germinated seedlings a large proportion died again. But ns a test of' 
the question whether the alkali in the soil, or the imperfect physical state of tiio soil 
has the greater influence on vegetation the answer seems to ho definite, for, there 
were, after all, a good many plants which matured in the soil after addition of gypsum 
whilst not a single plant survivedin the soil treated with salt ; that is, by reducing the 
alliali sufficiently the soil is enabled to support some growth, whereas by merely 
maldng the soil more pervious to water but leaving the alkali intact, no increased 
fertility resulted. The tests were not without defect and o.vhibitcd several marked 
erraticisms. For example, among the wheats, which included four varieties, the 
untreated soil produced an unexpected number of plants, whilst the jars of soil to w;liich 
most gypsum had been added produced none at all. But this seems to be rather 
characteristic of cultivations in' alkali soils ; hero and there growth succeeds in an 
unexpected manner. Then, too tho amount of sodium carbonate remaining in the 
soil to which the two larger proportions of gj-psum (|1 and $) had been added was 
only about *015 per cent, and there are not a few examples in the literature ns also in 
my experience of very good growth in tho presence of so little alkali, and yet 
in our experimental case the reduction of tho alkali from '00 per cent, to 'OIS per 
cent, had no very striking effect on the plant growth. A reference to the use of 
the smallest proportion of sodium chloride is also interesting. This quantity, -025 
per cent., had the effect in the Pusa soil, of very considerjibly incrcjising the growth of 
all the plants, the improvement being equal to about 50 per cent, of tho untreated 
soil ; hut its addition to the usar soil in small quantity had no better influence than in • 
large quantity. 

The eject of water-lcgging.—Tvio years ago when the soils near Bhadan were 
being investigatedthc question was raised whether the rise of sub-soil water level 
which had occurred in that tract, had created tho altali spots or had increased tho area 
of such spots already in existence. 

It seemed reasonable, in order to experiment on the matter, to assume that tbo 
soil which would bo most likely to be affected would be that which was lying close 
to an alkali spot, but which was still quite good. Accordingly somo good soil from' 
the fields in villages Surajpur and Qalpura in which these alkali spots were situated 
which were then the subject of experiment, was sent to Pusa. In each case the soil 
selected was closely contiguous to the iisar pitch but was bearing a crop ; the oUe at 
Surajpur was arhar and this soil is designated S. A., whilst tlwt at Galpura had a 
crop of jnar and arhar and is accordingly distinguished as G. J. A. 

These two soils were taken out of the field in 6" layers down to a depth 
of 2' 0". ^ 

At Pusa the soils were packed into cultivation jars (for description see pago40- 
of Memoir No. 3, volume 1, Chemical Series) each 6" being placed in its proper 
relative position ; a glass tube extending from above the surface to the bottom was 
iiaerted at the time of filling for the purpose of adding water. A bed of 2* of clean 

sand was also filled in below the soil in order to allow the free circulation of added 

water to the lower surface of the soil. 

, These two jars of soil have been maintained with a mean content of water 
equal to 20 per cent.; though the lower soil has been naturally wetter and the upper 
soU drier than to; tho jars have been weighed weeUy and the evaporated water 
replaced by addition through the glass tube to the sand bed below. Tho daily loss of 
waiter from the surface has varied, having always been greater from S A fUn 
from G. J. A. and there has been a gradual decline in the quantity over the period 
From G. J. A. the evaporation may be stated as varying from about -07 to -14 cm. 
per day according to the weather and season, that from S. A. -os *14 to -28 cm 
•JUbe decline in rate of evaporaiionaia.y he stated as having been for S. A. from 1 
unit to about §; for G. J. A. from 1 unit down to about | unit.' On 2nd April- 
^912 samples of these two jars of soil were taken in the same manner- as in the field. 
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except that cvcrj* 3’ in'le.i'i of every C'' was .«eparately cxaminefl, .-nd the specimens 
(wt'.sl for nlkiti and p-^rm-.-ahility. The rc'UlU of this examination arc set ont in the 
snbjoin'^ statement. 
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Ofth" two, the S'Jrajpar«-on Las ohvjrnsly not snffered any perceptible change. 
The Gaipnra roil however .‘cems to Iwvc suffered .“Ofne ciuinge phj'sieally, the lower 
C' »ppt?ars to Lave Ixen improved whilst tLit above lias hufTerwJ by the treatment. 
In neitherca‘0 iia^ ;vny .vyJinm carbcnalo been formed and the amount of bi-carbonate 
L sTmll .and dy.-s not indiojite the fonoition of "oftol?.” No definite conclusion can 
be drami from the experiment except that it indicatc.s the pomibilili/ of curtain soils 
fuSering from a high w.ator level. However, if the area.s of the twir patches in the 
Hatbras brancJi are.a, which have been detailed in this report, are carefully recorded, 
a definite answer to the qncftion as to the effect of water-logging may be anti- 
cipated. 

If deoired some further tests like tho*e above referred to might be also arranged 
for, hut in order to .■>ecnre a definite resoU, a very considerable number of .such testa 
“houM be tr-ade, because it is to be rfyiollectcd that in any case it is not every soil which 
will become n/'cr from water-logging, but only «r.'« in .soils, .and .since there are no 
means of di«tingni«-hing the latter from the former, it becomes neces.=aty to apply the 
t*nt to a considerable number of " likely ” soils in order to have a fair chance of 
indeding a few that would become affected if indeed water-logging does actually affect 
any soils in this manner. 

Condurione. 

The conclusions which may be drawn from the investigation into the character- 
istic* of the t«<ir patches in the two areas maybe thus stated: — 

fa) In respect of frequency, infertili^, nature and amount of salts, or 
physical condition, there is substantially no difference between the soil 
of the uetr patch which has been under canal-irrigation for many years 
and that which Las never been subject to this influence at all. 

(b) The patches are in reality the exposed surface of a block of '* alkali " soil 

of irregular shape and commonly 7, 8, 9 or more feet deep. There is 
usually between -06 and -00 sodium carbonate present together 
with unimportant amounts of chloride and sulphate. The soil is always 
highly impervious to water. 

(c) As a consequence of the latter characteristic, the amount of water which 

can annually drain downwards through these soils or which mov&np- 
wards towards the surface and evaporate daring dry weather is neces- 






( 60 ) 

Barily very smiiU. It also follows that no large pro])ortion of the salts 
can either drain away do'svnwards daring wet weather or rise to the 
satface during dry weather. In respect of this matter reference should 
be made to my first memomndura on the soils at Blmdan. 

(d) It is very desirable that these wur patches should he tcstwl again after 
the Hathras branch has been in use for some years. Hitherto invwti* 
gations on umr Jmve been limited to chemical analy-ses and fiehl trials 
for improvement, the latter having provcil praclicdly a failure. But 
until fixed spots are tested before and after the introfluclion of canal 
irrigation, it will not he possible to provide a dermito answer to the 
question as to whether canal irrigation does or docs not occasion an 
increase in them. All that can be said at present is tliat these vnar 
patches are precisely similar whatever the mode of cultivation or irri* 
gation employed. 

(o) Tests made at Piisa over a period of two years give some indication tlv»t 
certain classe.s of soil may become Ic-ss pervious to water if nwintabed 
in a constantly water-logged state, but the evidence is only slight and 
would require aiibxfanliation before such a diango can bca%.sijmcd to bo 
certain. 

(f) The sterility of the soil is due in part to the sodium carboimte and in part 
to its bad physical state ; removal of the nlktH .alone would not render 
it fertile. 

APPENDIX I. 

ilethod employed for iht determination of sodium salts in the soils. 

100 grms. of the air-dry namplo was digested, with periodical hand shalang, in 
SOO c. c. of recently boiled distilled water, at room temperature for approximately 
onehonr, then allowed to stand over night. On tlic following morning without 
further agitation the muddy water was poured into a Houston pnxssurc filter.' Each 
filter was, immediately prior to bring nsod, washed by forcing fiOO c. c. cfi-otillcd water 
through the " candle.” The pressure in the filters was maintaincfl at about 40—50 
lbs. per sq. in. Of the soil extract, the first 100 c. c. which came from the filter was 
discarded, and the analyris made in the suhsequcnl portion. This mode of dcaBng 
with the soil extract was adopted after tesla had been made by the late Babu Snbodh 
Chandra Ear at Mr. Burl’s suggesdon, at Bbadan in 1910. 

The following determinations are made in the extract 

(i) 100 c. c. was titrated with standard sulphurio arid using phenol phtholein 

as indicator and the result calculated to NojCOg. 

(ii) After addition of methyl orange to the some portion, the extract was 

titrated with the same standard acid and the result, minus the firet 
quantity, calculated to NaHCXDj. 

(iii) 50 0 , c. was titrated with silver nitrate for chloride. 

(iv) 100 c. a was very slightly acidified with hydrochloric acid, a few drops of 

barium chloride solution added and kept on a warm sand bath near the 
boiling point for about 1 hour after whicli any barium sulphate which 
bad formed was filtered off. 

Method of meastirivp the permeability of the soil to water. 

The method used to determine the rate at which water percolates through soils, 
or the permeability of the soil to water, is a purely empirical one and was devised 
especially for the examinatioa of these ttsitr soils. It consists in packing the soil, 
in a slighUy moist condition, by means of the machine subscqncntly described, into 
metal cylinders, the bottom of which consists of wire gauze ; distilled water is then 
poured on to the upper surface of the soil, and, after it has commenced to percolate 
from the bottom, the rate at which it is percolating is dedneed from the volume of 
water which passes through in a known time. 

The soil paring machine is illustrated by the accompanying two photographs, 
taken from opposite sides of it. It will be seen that there are two rods marked K 
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PEEFAOE. 


The three reports which are published in this volume contain the 
results of investigations into the oharactor of certain classes of " usar ” 
or “alkali ” land in the United Provinces. The initial subject, namely • 
the usar land in villages on the Bhognipur branch of the Lower 
Ganges Canal, was brought to my notice by Mr. B. C. Burt, ‘Deputy, 
Director of Agriculture, and the subsequent investigntions,,v;{!r6'thc 
outcome of it. 

I desire to take this opportunity of ospj(:w^g my obligations to 
Mr. Burt, with whom I had the p’i^^ogo'of collaborating so closely in 
the initial investigations, Parr, Deputy Director of.xlgti' 

culture, and to Messrsv^^^^ j Hall, the Executive Engineers of the 
irrigation area ^ip j md Etah Districts, which became the 

enKipnf. nf charts of the individual 

J. WALTER LEATHER. 
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[Appenpix I. 

Statemeot C. 

Dclails of v.i'pendilure of the Locomotive and Carnage Superintendents' Committee 
. disbursed bg (he Bombay, Baroda and Central India Railway for the fi-mmcial 
year 1923-21. 



Secretary's salary and nllowanco 
Clerks’ salaries . . 

Oilicc cxiicnsc'i and contingencies 
Miscellaneous and Printing 
Conference expenses 
Deduct — sale proceeds 


Total . . 


Half-year 
ending 30th 
September 1023. 


Rs. A. r. 
1.200 0 0 
720 0 0 
ISO 0 0 
807 4 0 
fiU 0 0 
1,020 11 0 



Half-year 
ending 31st 
March 1924. 

Total for 
financial year 
1923-21. 

Bs. A. F. 

Rs. A. P. 

1,334 0 0 

2,534 0 0 

720 0 0 

1,410 0 0 

240 9 0 

409 2 0 

667 4 0 

1,531 8 0 

183 15 0 

243 15 0 

12 0 0 

1,032 11 0 

3,142 12 0 

5,128 14 0 


Statement D. 

Estimate of expenditure of the Indian Railway Conference Association for the financial 

year 1925-26. 


Estimate 

Actuals for Sanction for for 

1923-24. 1924-26. financial year 

1925-20; 

Es. A, F. Bs A. F Bs. A. F. 

Socrotaty's salary and allowances • • . • 32,872 7 0 30,000 0 0 30,000 0 0 

OlBce establishment 03 per statement E •• 10,098 11 11 16,000 0 0 17,600 0 0 

Contingencies .. -■ .. •• 4,027 7 11 5,000 0 0 4,500 0 0 

Bent 6,943 7 4 3,600 0 0 ' 5,760 0 0 

Printing charges . ■ . • - • 2,910 9 4 2,000 0 0 2,000 0 0 

Conference expenses . . . , • - 375 2 6 1,500 0 0 1,000 0 0 

Expenses of the Traffic Committee . • 1,284 0 11 500 0 0 500 0 0 

Essays (Prizes and medals) .. .. 200 0 0 1,000 0 0 1,000 0 0 

lA)comotivo and Carriage Superintendents’ 5,128 14 0 5,000 0 0 5,000 0 0 

Committee as per statement F. 

Medical attendance . . . • ■ - 078 14 0 600 0 0 COO 0 0 

Total .. ... 70,519 10 11 65,200 0 0 67,960 0 0 

credit from Railway Board for Alphabeti- 3,000 0 0 3,000 0 0 3,000 0 0 

cal List of Stations. 

Not total .. 67.510 10 11 62,200 0 0 64,960 0 0 

ddd Provident Fund Contribution of Secrets- 3,419 3 0 3,600 0 0 3,940 0 0 

riat establishment 

Total ., .. 70,938 13 11 65,800 0 0 68,900 0 0 
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Statement K. 

Details of OJjlce. EsiahJishmcni. 
(See Stntcmciit D.) 


CIcikt. etc. 


Chief I’loik not rxa-esUnp .. •. •• 

Turin CIctU not exceeding .. .. 

Clerks not oxtcHing .. .. •• 

Clerk not exceeJing .. .. .. j 

t 

Clerks not rxceetiing . . • . • • . . 

Clerks not cxcecdinglts, too .. .. 

Peons not excreding . > . . 

Ofl'iceeooly .. .. .« 

C'iion kiu'ur , , , . , . . . . . 

Srceejy'r .. .. .. .. • 

Csr.len stotl .. .. .. | 


n«. 

Xumher. 

\ » 

1 

] Antoiint. 

' 



VjL 

500 

1 

i 0,000 

300 

I 

‘ 3,000 

no 

{ 

o 

2.7«t 

100 j 

1 

; . i,o«o 

M i 

o 

i.r,G 0 

ot 1 

A 

. • 1.2.70 

ir. i 

1 :i 

i .v>* 

.0 1 

1 

120 

10 i 

1 

! 1» 

10 1 

i 

120 

3.7 ! 




STATjatENT !•'. 


Ik/ails- of rxjmditure of the ConimiffCe of Locoimlive and Camiiffe and iXagon 

H\ijyri7itendents. 


(See Statement D.) 

Serretnry oml clerk . . 

Printing and contingencies 
Confereme c^ penses 



Pa 

.. 3,000 


Total 


. . .'nOO-I 


M42IRC— 750— 27-11-; ■t—GIPS 


APPENDIX ‘I . 

Eailway Provident Fund. 


• 

Deposits [ 

Di'TEBEST nUBIKO THE tEAB | 


Particalars 

Compaliory 

1 

Bontlx , 

) 

f 

On Compolsory ' 
Vepo^its 

i 

On Bcnna 1 

1 

[ 1 

i ' 

Total 


Rs, 

Rfi. 

Rs. 

1 

PiS. 

i 

Rs. 

Opening balance including 
interest on 1st November, 

min ••• ••• 

10,05,400 

10,19,041 

[ 

• • • 

i 1 

' 1 

• •• 1 

1 ■ 

20,84,507 

Estimated Deposits during 
the intervening period of 
five months from 1st 
November 1945 to Slst 
March 194G 

1 

31,600 

1 

I 

j 

37,600 

15,100 

1 

15,000 

99,300 

Estimated witlidrawnls du- 
ring the intervening period 
of live montlis from 1st 
November 1945 to ’Slst 
March 1940 

1 

21,400 

21,000 

1 

i 

200 

1 

175 

1 ! 

i 

; 42,775 

1 

Estimated closing balance on 
31st March 1940 

10,75,000 

10,35,011 

1 

14,900 

i 

i 

14,825 ! 

! 

i 

1 21,41,032 


R. ADIGE, 

Finance Secretanj, 







